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APPENDIX III 
Statistics of Selected Lines







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        1             B Down:   1.00       3     2   2.84** Net Accretion 
                        Up:                3     0  -0.65   
                      C Down:              3     0  -0.65   
                        Up:                3     1   1.09   
        --------------------------------------------------------------------- 
        2             B Down:   0.99       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     1   0.31   
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        3             B Down:   1.00       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     0  -0.93   
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        4             B Down:   1.00       6     3   2.78** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     0  -0.93   
                        Up:                6     2   1.54   
        --------------------------------------------------------------------- 
        5             B Down:   1.00       6     3   2.78** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     0  -0.93   
                        Up:                6     2   1.54   
        --------------------------------------------------------------------- 
        6             B Down:              6     0  -0.93   Net Erosion 
                        Up:                6     0  -0.93   
                      C Down:   1.00       6     3   2.78** 
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        7             B Down:             21     1  -1.07   Net Erosion 
                        Up:               21     0  -1.73   
                      C Down:   0.89      21    11   5.53** 
                        Up:               21     0  -1.73   
        --------------------------------------------------------------------- 
        8             B Down:              6     1   0.31   Net Erosion 
                        Up:                6     0  -0.93   
                      C Down:   0.95       6     3   2.78** 
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        9             B Down:             10     0  -1.20   Net Erosion 
                        Up:               10     1  -0.24   
                      C Down:   0.98      10     8   6.45** 
                        Up:               10     1  -0.24   
        --------------------------------------------------------------------- 
        10            B Down:   0.99       6     3   2.78** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     1   0.31   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        11            B Down:   0.98       6     3   2.78** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     1   0.31   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        12            B Down:   1.00       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     1   0.31   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        13            B Down:   0.98       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     2   1.54   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        14            B Down:   0.99      10     8   6.45** Net Accretion 
                        Up:               10     1  -0.24   
                      C Down:             10     1  -0.24   
                        Up:               10     0  -1.20   
        --------------------------------------------------------------------- 
        15            B Down:   0.86      15     7   4.00** Net Accretion 
                        Up:               15     2   0.10   
                      C Down:             15     2   0.10   
                        Up:               15     2   0.10   
        --------------------------------------------------------------------- 
        16            B Down:   0.86      21    12   6.19** Net Accretion 
                        Up:               21     2  -0.41   
                      C Down:             21     2  -0.41   
                        Up:               21     3   0.25   
        --------------------------------------------------------------------- 
        17            B Down:   0.99       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     2   1.54   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        18            B Down:   1.00       3     3   4.58** Net Accretion 
                        Up:                3     0  -0.65   
                      C Down:              3     0  -0.65   
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        19            B Down:              3     0  -0.65   Total Deposition I 
                        Up:                3     1   1.09   
                      C Down:   1.00       3     2   2.84** 
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        20            B Down:             15     3   0.88   Net Erosion 
                        Up:               15     0  -1.46   
                      C Down:   0.74      15     8   4.78** 
                        Up:               15     2   0.10   
        --------------------------------------------------------------------- 
        21            B Down:             10     2   0.72   Net Erosion 
                        Up:               10     0  -1.20   
                      C Down:   1.00      10     5   3.59** 
                        Up:               10     0  -1.20   
        --------------------------------------------------------------------- 
        22            B Down:             21     1  -1.07   Net Erosion 
                        Up:               21     2  -0.41   
                      C Down:   1.00      21    10   4.87** 
                        Up:               21     6   2.23*  
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        23            B Down:             28     1  -1.43   Net Erosion 
                        Up:               28     0  -2.00   
                      C Down:   0.99      28    18   8.29** 
                        Up:               28     6   1.43   
        --------------------------------------------------------------------- 
        24            B Down:             28     3  -0.29   Net Erosion 
                        Up:               28     0  -2.00   
                      C Down:   1.00      28    18   8.29** 
                        Up:               28     4   0.29   
        --------------------------------------------------------------------- 
        25            B Down:             15     3   0.88   Net Erosion 
                        Up:               15     0  -1.46   
                      C Down:   0.99      15     9   5.56** 
                        Up:               15     2   0.10   
        --------------------------------------------------------------------- 
        26            B Down:             10     3   1.67*  Net Erosion 
                        Up:               10     0  -1.20   
                      C Down:   0.96      10     7   5.50** 
                        Up:               10     0  -1.20   
        --------------------------------------------------------------------- 
        27            B Down:             10     1  -0.24   Net Erosion 
                        Up:               10     0  -1.20   
                      C Down:   0.99      10     7   5.50** 
                        Up:               10     2   0.72   
        --------------------------------------------------------------------- 
        28            B Down:              3     1   1.09   Net Erosion 
                        Up:                3     0  -0.65   
                      C Down:   1.00       3     2   2.84** 
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        29            B Down:   0.99       6     3   2.78** Dynamic Equilibrium 
                        Up:                6     0  -0.93   
                      C Down:              6     1   0.31   
                        Up:                6     2   1.54   
        --------------------------------------------------------------------- 
        30            B Down:   0.97       6     4   4.01** Net Accretion 
                        Up:                6     0  -0.93   
                      C Down:              6     0  -0.93   
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        31            B Down:   0.99      21    10   4.87** Net Accretion 
                        Up:               21     0  -1.73   
                      C Down:             21     2  -0.41   
                        Up:               21     2  -0.41   
        --------------------------------------------------------------------- 
        32            B Down:   0.99      45    21   6.93** Dynamic Equilibrium 
                        Up:               45     6   0.17   
                      C Down:   1.00      45    14   3.78** 
                        Up:               45     3  -1.18   
        --------------------------------------------------------------------- 
        33            B Down:   0.99      66    30   8.10** Dynamic Equilibrium 
                        Up:               66    10   0.65   
                      C Down:             66     8  -0.09   
                        Up:               66     7  -0.47   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        34            B Down:   0.98      66    39  11.44** Dynamic Equilibrium 
                        Up:               66    10   0.65   
                      C Down:             66     8  -0.09   
                        Up:               66     6  -0.84   
        --------------------------------------------------------------------- 
        35            B Down:   0.99      78    39  10.01** Dynamic Equilibrium 
                        Up:               78    10   0.09   
                      C Down:             78    10   0.09   
                        Up:               78    10   0.09   
        --------------------------------------------------------------------- 
        36            B Down:   0.93     105    47  10.00** Dynamic Equilibrium 
                        Up:              105    11  -0.63   
                      C Down:   0.88     105    24   3.21** 
                        Up:              105    10  -0.92   
        --------------------------------------------------------------------- 
        37            B Down:   0.96     325   120  13.31** Dynamic Equilibrium 
                        Up:              325    39  -0.27   
                      C Down:   0.96     325    89   8.11** 
                        Up:              325    46   0.90   
        --------------------------------------------------------------------- 
        38            B Down:   0.95     351    84   6.48** Dynamic Equilibrium 
                        Up:              351    58   2.28*  
                      C Down:   0.95     351   112  10.99** 
                        Up:              351    51   1.15   
        --------------------------------------------------------------------- 
        39            B Down:   0.97     231    85  11.17** Dynamic Equilibrium 
                        Up:              231    21  -1.57   
                      C Down:   0.96     231    85  11.17** 
                        Up:              231    22  -1.37   
        --------------------------------------------------------------------- 
        40            B Down:   0.97     210    59   6.83** Dynamic Equilibrium 
                        Up:              210    25  -0.26   
                      C Down:   0.95     210    77  10.59** 
                        Up:              210    31   0.99   
        --------------------------------------------------------------------- 
        41            B Down:   0.97     190    56   7.07** Dynamic Equilibrium 
                        Up:              190    23  -0.16   
                      C Down:   0.96     190    67   9.49** 
                        Up:              190    21  -0.60   
        --------------------------------------------------------------------- 
        42            B Down:   0.98     136    47   7.78** Dynamic Equilibrium 
                        Up:              136    18   0.26   
                      C Down:   0.96     136    45   7.26** 
                        Up:              136    13  -1.04   
        --------------------------------------------------------------------- 
        43            B Down:   0.98     153    35   3.88** Dynamic Equilibrium 
                        Up:              153    18  -0.28   
                      C Down:   0.91     153    67  11.70** 
                        Up:              153    14  -1.25   
        --------------------------------------------------------------------- 
        44            B Down:   0.93     325    64   3.92** Dynamic Equilibrium 
                        Up:              325    22  -3.12   
                      C Down:   0.88     325   154  19.02** 
                        Up:              325    35  -0.94   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        45            B Down:   0.98     105    38   7.34** Dynamic Equilibrium 
                        Up:              105    21   2.32*  
                      C Down:            105    17   1.14   
                        Up:              105    15   0.55   
        --------------------------------------------------------------------- 
        46            B Down:   0.98     105    36   6.75** Dynamic Equilibrium 
                        Up:              105    18   1.44   
                      C Down:            105    19   1.73*  
                        Up:              105    10  -0.92   
        --------------------------------------------------------------------- 
        47            B Down:   0.98     105    36   6.75** Dynamic Equilibrium 
                        Up:              105    18   1.44   
                      C Down:            105    19   1.73*  
                        Up:              105    10  -0.92   
        --------------------------------------------------------------------- 
        48            B Down:   0.97      78    39  10.01** Dynamic Equilibrium 
                        Up:               78    16   2.14*  
                      C Down:             78     7  -0.94   
                        Up:               78    12   0.77   
        --------------------------------------------------------------------- 
        49            B Down:   0.99      66    22   5.12** Dynamic Equilibrium 
                        Up:               66    10   0.65   
                      C Down:   1.00      66    17   3.26** 
                        Up:               66     7  -0.47   
        --------------------------------------------------------------------- 
        50            B Down:   0.99      55    23   6.57** Dynamic Equilibrium 
                        Up:               55    10   1.27   
                      C Down:             55     8   0.46   
                        Up:               55     7   0.05   
        --------------------------------------------------------------------- 
        51            B Down:   0.99      45    21   6.93** Dynamic Equilibrium 
                        Up:               45     6   0.17   
                      C Down:             45     9   1.52   
                        Up:               45     3  -1.18   
        --------------------------------------------------------------------- 
        52            B Down:   0.99      28    15   6.57** Dynamic Equilibrium 
                        Up:               28     0  -2.00   
                      C Down:   1.00      28    10   3.71** 
                        Up:               28     2  -0.86   
        --------------------------------------------------------------------- 
        53            B Down:   0.98      15     9   5.56** Net Accretion 
                        Up:               15     0  -1.46   
                      C Down:             15     2   0.10   
                        Up:               15     3   0.88   
        --------------------------------------------------------------------- 
        54            B Down:   0.97      10     6   4.54** Net Accretion 
                        Up:               10     0  -1.20   
                      C Down:             10     1  -0.24   
                        Up:               10     2   0.72   
        --------------------------------------------------------------------- 
        55            B Down:              6     0  -0.93   Net Erosion 
                        Up:                6     2   1.54   
                      C Down:   1.00       6     3   2.78** 
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        56            B Down:   1.00       6     3   2.78** Dynamic Equilibrium 
                        Up:                6     0  -0.93   
                      C Down:   1.00       6     3   2.78** 
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        57            B Down:              6     0  -0.93   Net Erosion 
                        Up:                6     1   0.31   
                      C Down:   0.93       6     4   4.01** 
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        58            B Down:              6     0  -0.93   Net Erosion 
                        Up:                6     0  -0.93   
                      C Down:   0.97       6     4   4.01** 
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        59            B Down:   0.99      10     5   3.59** Total Deposition I 
                        Up:               10     2   0.72   
                      C Down:             10     2   0.72   
                        Up:               10     0  -1.20   
        --------------------------------------------------------------------- 
        60            B Down:   0.99       6     4   4.01** Total Deposition I 
                        Up:                6     2   1.54   
                      C Down:              6     0  -0.93   
                        Up:                6     0  -0.93   
        --------------------------------------------------------------------- 
        61            B Down:   0.95       6     4   4.01** Total Deposition I 
                        Up:                6     1   0.31   
                      C Down:              6     0  -0.93   
                        Up:                6     1   0.31   
        --------------------------------------------------------------------- 
        62            B Down:   1.00       3     2   2.84** Total Deposition I 
                        Up:                3     0  -0.65   
                      C Down:              3     0  -0.65   
                        Up:                3     1   1.09   
        --------------------------------------------------------------------- 
        63            B Down:   1.00       3     3   4.58** Total Deposition I 
                        Up:                3     0  -0.65   
                      C Down:              3     0  -0.65   
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        64            B Down:   1.00       3     3   4.58** Total Deposition I 
                        Up:                3     0  -0.65   
                      C Down:              3     0  -0.65   
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        65            B Down:             28     0  -2.00   Dynamic Equilibrium 
                        Up:               28     6   1.43   
                      C Down:   0.85      28     9   3.14** 
                        Up:               28     5   0.86   
        --------------------------------------------------------------------- 
        66            B Down:             55     4  -1.17   Net Erosion 
                        Up:               55     7   0.05   
                      C Down:   0.60      55    23   6.57** 
                        Up:               55    12   2.09*  
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        67            B Down:   0.97     105    26   3.80** Dynamic Equilibrium 
                        Up:              105     1  -3.58   
                      C Down:   0.99     105    22   2.62** 
                        Up:              105    18   1.44   
        --------------------------------------------------------------------- 
        68            B Down:   0.79      66    18   3.63** Dynamic Equilibrium 
                        Up:               66     7  -0.47   
                      C Down:             66     8  -0.09   
                        Up:               66    14   2.14*  
        --------------------------------------------------------------------- 
        69            B Down:   0.94      10     6   4.54** Dynamic Equilibrium 
                        Up:               10     1  -0.24   
                      C Down:             10     1  -0.24   
                        Up:               10     0  -1.20   
        --------------------------------------------------------------------- 
        70            B Down:   0.93      21    10   4.87** Dynamic Equilibrium 
                        Up:               21     1  -1.07   
                      C Down:             21     2  -0.41   
                        Up:               21     1  -1.07   
        --------------------------------------------------------------------- 
        71            B Down:   0.97      21    13   6.85** Total Deposition I 
                        Up:               21     1  -1.07   
                      C Down:             21     4   0.91   
                        Up:               21     1  -1.07   
        --------------------------------------------------------------------- 
        72            B Down:   0.89      36    15   5.29** Total Deposition I 
                        Up:               36     4  -0.25   
                      C Down:             36     6   0.76   
                        Up:               36     2  -1.26   
        --------------------------------------------------------------------- 
        73            B Down:   0.93      55    26   7.80** Total Deposition I 
                        Up:               55     9   0.87   
                      C Down:             55     4  -1.17   
                        Up:               55     3  -1.58   
        --------------------------------------------------------------------- 
        74            B Down:   0.89      36    13   4.28** Dynamic Equilibrium 
                        Up:               36     7   1.26   
                      C Down:             36     2  -1.26   
                        Up:               36     5   0.25   
        --------------------------------------------------------------------- 
        75            B Down:   0.98      21    11   5.53** Dynamic Equilibrium 
                        Up:               21     4   0.91   
                      C Down:             21     1  -1.07   
                        Up:               21     0  -1.73   
        --------------------------------------------------------------------- 
        76            B Down:   1.00      15     9   5.56** Dynamic Equilibrium 
                        Up:               15     4   1.66*  
                      C Down:             15     0  -1.46   
                        Up:               15     2   0.10   
        --------------------------------------------------------------------- 
        77            B Down:   0.92      36    21   8.32** Total Deposition I 
                        Up:               36     7   1.26   
                      C Down:             36     0  -2.27   
                        Up:               36     5   0.25   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        78            B Down:   0.96      36    25  10.33** Total Deposition I 
                        Up:               36     7   1.26   
                      C Down:             36     0  -2.27   
                        Up:               36     3  -0.76   
        --------------------------------------------------------------------- 
        79            B Down:   0.96      45    31  11.44** Total Deposition I 
                        Up:               45     6   0.17   
                      C Down:             45     0  -2.54   
                        Up:               45     6   0.17   
        --------------------------------------------------------------------- 
        80            B Down:   0.95      66    36  10.33** Total Deposition I 
                        Up:               66     7  -0.47   
                      C Down:             66    11   1.02   
                        Up:               66     7  -0.47   
        --------------------------------------------------------------------- 
        81            B Down:   0.97      66    40  11.82** Total Deposition I 
                        Up:               66     8  -0.09   
                      C Down:             66     0  -3.07   
                        Up:               66     9   0.28   
        --------------------------------------------------------------------- 
        82            B Down:   0.97      66    45  13.68** Total Deposition I 
                        Up:               66     7  -0.47   
                      C Down:             66     2  -2.33   
                        Up:               66     9   0.28   
        --------------------------------------------------------------------- 
        83            B Down:   0.95      55    37  12.28** Total Deposition I 
                        Up:               55     7   0.05   
                      C Down:             55     1  -2.40   
                        Up:               55     8   0.46   
        --------------------------------------------------------------------- 
        84            B Down:   0.99      21     9   4.21** Total Deposition I 
                        Up:               21     2  -0.41   
                      C Down:             21     1  -1.07   
                        Up:               21     6   2.23*  
        --------------------------------------------------------------------- 
        85            B Down:   0.98      45    27   9.63** Total Deposition I 
                        Up:               45     7   0.62   
                      C Down:             45     2  -1.63   
                        Up:               45     7   0.62   
        --------------------------------------------------------------------- 
        86            B Down:   0.99      36    16   5.80** Total Deposition I 
                        Up:               36     5   0.25   
                      C Down:             36     5   0.25   
                        Up:               36     8   1.76*  
        --------------------------------------------------------------------- 
        87            B Down:   0.99      45    19   6.03** Total Deposition I 
                        Up:               45    10   1.97*  
                      C Down:             45     4  -0.73   
                        Up:               45     9   1.52   
        --------------------------------------------------------------------- 
        88            B Down:   0.99      55    25   7.39** Total Deposition I 
                        Up:               55    11   1.68*  
                      C Down:             55     4  -1.17   
                        Up:               55     9   0.87   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        89            B Down:   0.99      55    22   6.17** Total Deposition I 
                        Up:               55    10   1.27   
                      C Down:             55     3  -1.58   
                        Up:               55    12   2.09*  
        --------------------------------------------------------------------- 
        90            B Down:   0.99      78    44  11.73** Total Deposition I 
                        Up:               78    13   1.11   
                      C Down:             78     4  -1.97   
                        Up:               78    13   1.11   
        --------------------------------------------------------------------- 
        91            B Down:   0.98      78    35   8.64** Dynamic Equilibrium 
                        Up:               78    15   1.80*  
                      C Down:             78     8  -0.60   
                        Up:               78    13   1.11   
        --------------------------------------------------------------------- 
        92            B Down:   0.99      45    21   6.93** Net Accretion 
                        Up:               45     6   0.17   
                      C Down:             45     3  -1.18   
                        Up:               45     8   1.07   
        --------------------------------------------------------------------- 
        93            B Down:   0.99      55    28   8.61** Net Accretion 
                        Up:               55    11   1.68*  
                      C Down:             55     5  -0.76   
                        Up:               55     6  -0.36   
        --------------------------------------------------------------------- 
        94            B Down:   0.99      66    33   9.21** Dynamic Equilibrium 
                        Up:               66     6  -0.84   
                      C Down:   1.00      66    15   2.51** 
                        Up:               66     5  -1.21   
        --------------------------------------------------------------------- 
        95            B Down:   0.99     105    41   8.23** Dynamic Equilibrium 
                        Up:              105    21   2.32*  
                      C Down:            105     7  -1.81   
                        Up:              105    15   0.55   
        --------------------------------------------------------------------- 
        96            B Down:   0.98     120    56  11.32** Net Accretion 
                        Up:              120    22   1.93*  
                      C Down:            120    17   0.55   
                        Up:              120    11  -1.10   
        --------------------------------------------------------------------- 
        97            B Down:   0.98      91    42   9.71** Net Accretion 
                        Up:               91    17   1.78*  
                      C Down:             91    10  -0.44   
                        Up:               91     9  -0.75   
        --------------------------------------------------------------------- 
        98            B Down:   0.98      91    46  10.98** Dynamic Equilibrium 
                        Up:               91    14   0.83   
                      C Down:             91     5  -2.02   
                        Up:               91    10  -0.44   
        --------------------------------------------------------------------- 
        99            B Down:   0.99      36    21   8.32** Dynamic Equilibrium 
                        Up:               36     2  -1.26   
                      C Down:   1.00      36    11   3.28** 
                        Up:               36     0  -2.27   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        100           B Down:   0.99     105    33   5.86** Dynamic Equilibrium 
                        Up:              105    17   1.14   
                      C Down:   0.73     105    22   2.62** 
                        Up:              105    17   1.14   
        --------------------------------------------------------------------- 
        101           B Down:   0.98      45    33  12.34** Total Deposition I 
                        Up:               45     2  -1.63   
                      C Down:             45     3  -1.18   
                        Up:               45     5  -0.28   
        --------------------------------------------------------------------- 
        102           B Down:   0.98      36    29  12.35** Total Deposition I 
                        Up:               36     2  -1.26   
                      C Down:             36     3  -0.76   
                        Up:               36     1  -1.76   
        --------------------------------------------------------------------- 
        103           B Down:   0.99      28    15   6.57** Net Accretion 
                        Up:               28     4   0.29   
                      C Down:             28     3  -0.29   
                        Up:               28     4   0.29   
        --------------------------------------------------------------------- 
        104           B Down:   0.96      36    14   4.79** Total Deposition I 
                        Up:               36     4  -0.25   
                      C Down:             36     1  -1.76   
                        Up:               36     8   1.76*  
        --------------------------------------------------------------------- 
        105           B Down:   1.00      15    10   6.34** Total Deposition I 
                        Up:               15     2   0.10   
                      C Down:             15     1  -0.68   
                        Up:               15     1  -0.68   
        --------------------------------------------------------------------- 
        106           B Down:   0.93      28    12   4.86** Dynamic Equilibrium 
                        Up:               28     7   2.00*  
                      C Down:             28     2  -0.86   
                        Up:               28     2  -0.86   
        --------------------------------------------------------------------- 
        107           B Down:             21     2  -0.41   Dynamic Equilibrium 
                        Up:               21     6   2.23*  
                      C Down:   0.99      21     8   3.55** 
                        Up:               21     4   0.91   
        --------------------------------------------------------------------- 
        108           B Down:             66     1  -2.70   Dynamic Equilibrium 
                        Up:               66    13   1.77*  
                      C Down:   0.99      66    35   9.96** 
                        Up:               66    14   2.14*  
        --------------------------------------------------------------------- 
        109           B Down:             21     2  -0.41   Dynamic Equilibrium 
                        Up:               21     5   1.57   
                      C Down:   1.00      21    13   6.85** 
                        Up:               21     0  -1.73   
        --------------------------------------------------------------------- 
        110           B Down:   1.00      10     7   5.50** Dynamic Equilibrium 
                        Up:               10     2   0.72   
                      C Down:             10     0  -1.20   
                        Up:               10     1  -0.24   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        111           B Down:   0.98      21    11   5.53** Dynamic Equilibrium 
                        Up:               21     6   2.23*  
                      C Down:             21     2  -0.41   
                        Up:               21     1  -1.07   
        --------------------------------------------------------------------- 
        112           B Down:   0.91     861   132   2.51** Dynamic Equilibrium 
                        Up:              861   129   2.20*  
                      C Down:   0.95     861   390  29.10** 
                        Up:              861    59  -5.01   
        --------------------------------------------------------------------- 
        113           B Down:   0.97     120    62  12.97** Dynamic Equilibrium 
                        Up:              120     5  -2.76   
                      C Down:            120    17   0.55   
                        Up:              120    17   0.55   
        --------------------------------------------------------------------- 
        114           B Down:   0.97     666   141   6.77** Dynamic Equilibrium 
                        Up:              666    72  -1.32   
                      C Down:   0.98     666   312  26.80** 
                        Up:              666    84   0.09   
        --------------------------------------------------------------------- 
        115           B Down:   0.98     595   175  12.47** Dynamic Equilibrium 
                        Up:              595    83   1.07   
                      C Down:   0.98     595   204  16.07** 
                        Up:              595    85   1.32   
        --------------------------------------------------------------------- 
        116           B Down:   0.97     861   333  23.22** Dynamic Equilibrium 
                        Up:              861   108   0.04   
                      C Down:   0.98     861   209  10.45** 
                        Up:              861   102  -0.58   
        --------------------------------------------------------------------- 
        117           B Down:   0.97     780   299  21.82** Dynamic Equilibrium 
                        Up:              780   102   0.49   
                      C Down:   0.98     780   184   9.37** 
                        Up:              780   101   0.38   
        --------------------------------------------------------------------- 
        118           B Down:   0.97     780   305  22.47** Dynamic Equilibrium 
                        Up:              780   100   0.27   
                      C Down:   0.98     780   178   8.72** 
                        Up:              780   105   0.81   
        --------------------------------------------------------------------- 
        119           B Down:   0.97     666   233  17.55** Dynamic Equilibrium 
                        Up:              666   102   2.20*  
                      C Down:   0.98     666   167   9.81** 
                        Up:              666   101   2.08*  
        --------------------------------------------------------------------- 
        120           B Down:   0.97     666   276  22.58** Dynamic Equilibrium 
                        Up:              666   103   2.31*  
                      C Down:   0.98     666   134   5.95** 
                        Up:              666    95   1.38   
        --------------------------------------------------------------------- 
        121           B Down:   0.97     406   162  16.69** Dynamic Equilibrium 
                        Up:              406    57   0.94   
                      C Down:   0.99     406    80   4.39** 
                        Up:              406    66   2.29*  
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        122           B Down:   0.98     435   173  17.20** Dynamic Equilibrium 
                        Up:              435    65   1.54   
                      C Down:   0.99     435    88   4.87** 
                        Up:              435    70   2.27*  
        --------------------------------------------------------------------- 
        123           B Down:   0.98     153    63  10.73** Dynamic Equilibrium 
                        Up:              153    21   0.46   
                      C Down:            153    28   2.17*  
                        Up:              153    27   1.93*  
        --------------------------------------------------------------------- 
        124           B Down:   0.98     153    66  11.46** Dynamic Equilibrium 
                        Up:              153    23   0.95   
                      C Down:            153    24   1.19   
                        Up:              153    28   2.17*  
        --------------------------------------------------------------------- 
        125           B Down:   0.99      78    35   8.64** Dynamic Equilibrium 
                        Up:               78    14   1.46   
                      C Down:             78    16   2.14*  
                        Up:               78     9  -0.26   
        --------------------------------------------------------------------- 
        126           B Down:   0.98      66    29   7.72** Dynamic Equilibrium 
                        Up:               66    11   1.02   
                      C Down:             66    11   1.02   
                        Up:               66    11   1.02   
        --------------------------------------------------------------------- 
        127           B Down:   0.98      55    23   6.57** Dynamic Equilibrium 
                        Up:               55    10   1.27   
                      C Down:             55     7   0.05   
                        Up:               55    12   2.09*  
        --------------------------------------------------------------------- 
        128           B Down:   0.98      36    19   7.31** Dynamic Equilibrium 
                        Up:               36     2  -1.26   
                      C Down:             36     5   0.25   
                        Up:               36     7   1.26   
        --------------------------------------------------------------------- 
        129           B Down:   0.98     136    77  15.56** Dynamic Equilibrium 
                        Up:              136    22   1.30   
                      C Down:            136     7  -2.59   
                        Up:              136    15  -0.52   
        --------------------------------------------------------------------- 
        130           B Down:   0.98     351   177  21.49** Dynamic Equilibrium 
                        Up:              351    54   1.63   
                      C Down:            351    45   0.18   
                        Up:              351    35  -1.43   
        --------------------------------------------------------------------- 
        131           B Down:   0.96     703   337  28.41** Dynamic Equilibrium 
                        Up:              703    67  -2.38   
                      C Down:            703    64  -2.72   
                        Up:              703    92   0.47   
        --------------------------------------------------------------------- 
        132           B Down:   0.96     666   303  25.75** Dynamic Equilibrium 
                        Up:              666    81  -0.26   
                      C Down:            666    64  -2.26   
                        Up:              666    76  -0.85   
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        133           B Down:   0.98     378   121  11.47** Dynamic Equilibrium 
                        Up:              378    39  -1.28   
                      C Down:   1.00     378    96   7.58** 
                        Up:              378    61   2.14*  
        --------------------------------------------------------------------- 
        134           B Down:   0.97     190   114  19.80** Dynamic Equilibrium 
                        Up:              190    25   0.27   
                      C Down:            190    11  -2.80   
                        Up:              190    11  -2.80   
        --------------------------------------------------------------------- 
        135           B Down:   0.96     136    49   8.30** Dynamic Equilibrium 
                        Up:              136    22   1.30   
                      C Down:            136     9  -2.07   
                        Up:              136    17   0.00   
        --------------------------------------------------------------------- 
        136           B Down:              3     0  -0.65   Net Erosion 
                        Up:                3     0  -0.65   
                      C Down:   1.00       3     2   2.84** 
                        Up:                3     0  -0.65   
        --------------------------------------------------------------------- 
        137           B Down:             10     1  -0.24   Net Erosion 
                        Up:               10     0  -1.20   
                      C Down:   0.91      10     6   4.54** 
                        Up:               10     2   0.72   
        --------------------------------------------------------------------- 
        138           B Down:             91     3  -2.65   Dynamic Equilibrium 
                        Up:               91    11  -0.12   
                      C Down:   0.59      91    50  12.24** 
                        Up:               91     7  -1.39   
        --------------------------------------------------------------------- 
        139           B Down:             91     4  -2.34   Dynamic Equilibrium 
                        Up:               91    10  -0.44   
                      C Down:   0.68      91    42   9.71** 
                        Up:               91    14   0.83   
        --------------------------------------------------------------------- 
        140           B Down:             36     5   0.25   Net Erosion 
                        Up:               36     4  -0.25   
                      C Down:   0.99      36    19   7.31** 
                        Up:               36     5   0.25   
        --------------------------------------------------------------------- 
        141           B Down:            190    12  -2.58   Net Erosion 
                        Up:              190    19  -1.04   
                      C Down:   0.61     190    46   4.88** 
                        Up:              190    26   0.49   
        --------------------------------------------------------------------- 
        142           B Down:            231     6  -4.55   Net Erosion 
                        Up:              231    26  -0.57   
                      C Down:   0.21     231    73   8.78** 
                        Up:              231     3  -5.15   
        --------------------------------------------------------------------- 
        143           B Down:             78    13   1.11   Net Erosion 
                        Up:               78     7  -0.94   
                      C Down:   0.99      78    37   9.33** 
                        Up:               78    16   2.14*  
        --------------------------------------------------------------------- 







        --------------------------------------------------------------------- 
         Line                   R2         N     X   Z       Interpretation 
        --------------------------------------------------------------------- 
        144           B Down:            231    15  -2.76   Net Erosion 
                        Up:              231    18  -2.16   
                      C Down:   0.24     231    66   7.39** 
                        Up:              231    21  -1.57   
        --------------------------------------------------------------------- 
        145           B Down:            120    10  -1.38   Net Erosion 
                        Up:              120    15   0.00   
                      C Down:   0.86     120    43   7.73** 
                        Up:              120    17   0.55   
        --------------------------------------------------------------------- 
        146           B Down:            120    10  -1.38   Net Erosion 
                        Up:              120    13  -0.55   
                      C Down:   0.77     120    54  10.77** 
                        Up:              120     6  -2.48   
        --------------------------------------------------------------------- 
        147           B Down:            171     9  -2.86   Net Erosion 
                        Up:              171    31   2.23*  
                      C Down:   0.50     171    80  13.56** 
                        Up:              171     4  -4.02   
        --------------------------------------------------------------------- 
        148           B Down:            325    18  -3.79   Net Erosion 
                        Up:              325    52   1.91*  
                      C Down:   0.34     325    87   7.78** 
                        Up:              325    15  -4.30   
        --------------------------------------------------------------------- 
        149           B Down:            351    20  -3.85   Net Erosion 
                        Up:              351    55   1.80*  
                      C Down:   0.29     351    93   7.93** 
                        Up:              351    15  -4.66   
        --------------------------------------------------------------------- 
        150           B Down:            300    16  -3.75   Net Erosion 
                        Up:              300    46   1.48   
                      C Down:   0.36     300    79   7.24** 
                        Up:              300    11  -4.63   
        --------------------------------------------------------------------- 
        151           B Down:            300    18  -3.40   Net Erosion 
                        Up:              300    42   0.79   
                      C Down:   0.51     300    86   8.47** 
                        Up:              300    25  -2.18   
        --------------------------------------------------------------------- 
        152           B Down:            210     9  -3.60   Net Erosion 
                        Up:              210    37   2.24*  
                      C Down:   0.58     210    72   9.55** 
                        Up:              210    17  -1.93   
        --------------------------------------------------------------------- 
        153           B Down:             28     2  -0.86   Net Erosion 
                        Up:               28     3  -0.29   
                      C Down:   0.39      28    14   6.00** 
                        Up:               28     1  -1.43   
        --------------------------------------------------------------------- 
        154           B Down:             21     1  -1.07   Net Erosion 
                        Up:               21     2  -0.41   
                      C Down:   0.84      21    11   5.53** 
                        Up:               21     3   0.25   
        --------------------------------------------------------------------- 
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1 SEDIMENT TRANSPORT MODEL 


The following is a brief review of the sediment transport model, a detailed analysis of 
which is contained in McLaren and Bowles (1985).  The required information used 
throughout this analysis is the grain-size distribution which, for the purpose of Sediment 
Trend Analysis, is defined for any size class as the probability of the sediment being 
found in that size class.  Size classes are defined in terms of the well-known φ (phi) unit, 
where d is the effective diameter of the grain in millimeters. 


( ) ( ) φφ −== − mmdlogor  ; 2mmd 2  


Given that the grain-size distribution g(s), where s is the grain size in phi units, is a 
probablility distribution, then 


∫
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In practice, grain-size distributions do not extend over the full range of s, and are not 
continuous functions of s.  Instead we work with discretized versions of g(s) with 
estimates of g(s) in finite sized bins of 0.5φ width. 


Three parameters related to the first 3 central moments of the grain-size distribution are 
of fundamental importance in Sediment Trend Analysis.  They are defined here, both for 
a continuous g(s) and for its discretized approximation with N size classes.  The first 
parameter is the mean grain size (µ), defined as: 
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The second parameter is sorting (σ) which is equivalent to the variance of the 
distribution, defined as: 
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Finally, the coefficient of skewness (κ) is defined as: 
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1.1 Case A (Development of a lag deposit) 


Consider a sedimentary deposit that has a grain-size distribution g(s) (Figure AI- 1).  If 
eroded, the sediment that goes into transport has a new distribution, r(s), which is derived 
from g(s) according to the function t(s) so that: 
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where g(si) and r(si) define the proportion of the sediment in the ith grain-size class 
interval for each of the sediment distributions. 'k' is a scaling factor1 that normalizes r(s) 
so that: 
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With the removal of r(s) from g(s), the remaining sediment (a lag) has a new distribution 
denoted by l(s) (Figure AI- 1) where: 
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The function t(s) is defined as a sediment transfer function and is described in exactly the 
same manner as a grain-size probability function except that it is not normalized.  It may 
be thought of as a function that incorporates all sedimentary and dynamic processes that 
result in initial movement and transport of particular grain sizes. 


                                                             
1 'k' is actually more complex than a simple normalizing function, and its derivation and meaning is the 
subject of further research. It appears to take into account the masses of sediment in the source and in 
transport, and may be related to the relative strength of the transporting process. 
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t(s)
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g(s)


l(s)


r(s)


 
Figure AI- 1: Sediment transport model to develop a lag deposit (see the text for a definition of 


terms). 


Data from flume experiments show that distributions of transfer functions change from 
having a high negative skewness to being nearly symmetrical (although still negatively 
skewed) as the energy of the eroding/transporting process increases.  These two extremes 
in the shape of t(s) are termed low energy and high energy transfer functions respectively 
(Figure AI- 2).  The shape of t(s) is also dependent, not only on changing energy levels of 
the process involved in erosion and transport, but also on the initial distribution of the 
original bed material, g(s)(Figure AI- 1).  The coarser g(s) is, the less likely it is to be 
acted upon by a high energy transfer function.  Conversely, the finer g(s) is, the easier it 
becomes for a high energy transfer function to operate on it.  In other words, the same 
process may be represented by a high energy transfer function when acting on fine 
sediments, and by a low energy transfer function when acting on coarse sediments.  The 
terms high and low energy are, therefore, relative to the distribution of g(s) rather than to 
the actual process responsible for erosion and transport. 


The fact that t(s) appears to be mainly a negatively skewed function results in r(s), the 
sediment in transport, always becoming finer and more negatively skewed than g(s).  The 
function 1-t(s) (Figure AI- 1) is, therefore, positively skewed, with the result that l(s), the 
lag remaining after r(s) has been removed, will always be coarser and more positively 
skewed than the original source sediment. 


If t(s) is applied to g(s) many times (i.e., n times, where n is large), then the variance of 
both g(s) and l(s) will approach zero (i.e., sorting will become better).  Depending on the 
initial distribution of g(s), it is mathematically possible for variance to become greater 
before eventually decreasing.  In reality, an increase in variance in the direction of 
transport is rarely observed. 
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Figure AI- 2: Diagram showing the extremes in the shape of transfer functions t(ϕ). 


Given two sediments whose distributions are, d1(s) and d2(s), and d2(s) is coarser, better 
sorted and more positively skewed than d1(s), it may be possible to conclude that d2(s) is 
a lag of  d1(s) and that the two distributions were originally the same (Case A; Table AI- 
1). 


1.2 1.2 Case B (Sediments becoming finer in the direction of transport) 


Consider a sequence of deposits (d1(s), d2(s), d3(s),...) that follows the direction of net 
sediment transport (Figure AI- 3).  Each deposit is derived from its corresponding 
sediment in transport according to the "3-box model" shown in Figure AI- 1.  Each dn(s) 
can be considered a lag of each rn(s).  Thus, dn(s) will be coarser, better sorted and more 
positively skewed than rn(s).  Similarly, each rn(s) is acted upon by its corresponding tn(s) 
with the result that the sediment in transport becomes progressively finer, better sorted 
and more negatively skewed.  Any two sequential deposits (e.g., d1(s) and d2(s)) may be 
related to each other by a function X(s) so that: 
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As illustrated in Figure AI- 3, d2(s) can also be related to d1(s) by: 
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The function X(s) combines the effects of two transfer functions t1(s) and t2(s) (Equation 
2).  It may also be considered as a transfer function in that it provides the statistical 
relationship between the two deposits and it incorporates all of the processes responsible 
for sediment erosion, transport and deposition.  The distribution of the deposit d2(s) will, 
therefore, change relative to d1(s) according to the shape of X(s) which, in turn, is derived 
from the combination of t1(s) and t2(s) as expressed in Equation 2.  It is important to note 
that X(s) can be derived from the distributions of the deposits d1(s) and d2(s) (Equation 1) 
and it provides the relative probability of any particular sized grain being eroded from d1, 
transported and deposited at d2. 


Using empirically derived t(s) functions, it can be shown that when the energy level of 
the transporting process decreases in the direction of transport (i.e., t2(si) < t1(si)) and 
both are low energy functions (Figure AI- 4), then X(s) is always a negatively skewed 
distribution.  This will result in d2(s) becoming finer, better sorted and more negatively 
skewed than d1(s).  Therefore, given two sediments (d1 and d2) where d2(s) is finer, better 
sorted and more negatively skewed than d1(s) , it may be possible to conclude that the 
direction of sediment transport is from d1 to d2 (Table AI- 1). 
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DIRECTION OF SEDIMENT TRANSPORT


x(s)


r2 (s)r1 (s) r3 (s)t0 (s) t1 (s) t2 (s) t 3(s)


d1(s) d2(s) d3(s)


1-t1(s) 1-t2(s) 1-t3(s)


 
Figure AI- 3: Sediment transport model relating deposits in the direction of transport (see Appendix 


I for definition of terms). 


1.3 1.3 Case C (Sediments becoming coarser in the direction of transport) 


In the event that t1(s) is a high energy function (Figure AI- 2) and t2(si) < t1(si) (i.e., 
energy is decreasing in the direction of transport), the result of Equation 2 will produce a 
positively skewed X(s) distribution.  Therefore, d2(s) will become coarser, better sorted 
and more positively skewed than d1(s) in the direction of transport (Figure AI- 4).  When 
these changes occur between two deposits, it may be possible to conclude that the 
direction of transport is from d1 to  d2 (Table AI- 1). 







GeoSea Consulting Ltd. Appendix I  


 7 


 
Figure AI- 4: Changes in grain-size descriptors along transport paths. 
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Table AI- 1: Summary of the interpretations with respect to sediment transport trends when one 
deposit is compared to another. 


 


 


CASE 


RELATIVE CHANGE 
IN GRAIN-SIZE 
DISTRIBUTION 


BETWEEN DEPOSIT d2 
AND DEPOSIT d1 


 


 


INTERPRETATION 


A Coarser 
Better sorted 


More positively skewed 


d2 is a lag of d1. No 
direction of transport can 


be determined. 


B Finer 
Better sorted 


More negatively skewed 


(i) The direction of 
transport is from d1 to d2. 
(ii) The energy regime is 


decreasing in the direction 
of transport. 


(iii) t1 and t2 are low 
energy transfer functions. 


C Coarser 
Better sorted 


More positively skewed 


(i) The direction of 
transport is from d1 to d2. 
(ii) The energy regime is 


decreasing in the direction 
of transport. 


(iii) t1 is a high energy 
transfer function and t2 is a 
high or low energy transfer 


function (Figure AI- 5). 


Sediment coarsening along a transport path will be limited by the ability of t1(s) to remain 
a high energy function.  As the deposits become coarser, it will be less and less likely that 
the transport processes will maintain high energy characteristics.  With coarsening, the 
transfer function will eventually revert to its low energy shape (Figure AI- 2) with the 
result that the sediment must become finer again. 


Cases A and C produce identical grain-size changes between d1 and d2 (Table AI- 1).  
Generally, however, the geological interpretation of the environments being sampled will 
differentiate between the two Cases. 
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CASE B: t2 < t1 ; both low energy functions 


  


CASE C: t2 < t1 ; t1 is a high energy function; t2 is high or low. 


  
Figure AI- 5: Summary diagram of t1 and t2 and corresponding X-distribution (Equation 2) for Cases 
B and C (Table AI- 1). 


2 METHOD TO DETERMINE TRANSPORT DIRECTION FROM GRAIN-SIZE 
DISTRIBUTIONS (SEDIMENT TREND ANALYSIS) 


2.1 Uncertainties 


The above model indicates that grain-size distributions will change in the direction of 
transport according to either Case B or Case C2 (Table AI- 1; Figure AI- 4).  Thus, if any 
                                                             
2 Case A which defines the development of a lag deposit is not used to determine a sediment transport 
direction. There may be instances when a Case C transport direction is determined which, in fact, is not Case 
C transport, but rather Case A. For example, in some Arctic environments, sediments become progressively 
coarser, better sorted and more positively skewed from deep to shallow water. It is impossible to suppose 
that there is a high energy transport fumction operating on the deep water sediments resulting in Case C 
transport towards the shoreline. In this enviroment, ice action and currents result in the winnowing of the 
finer size fractions as the water shallows. Thus Case A indicating the development of a lag is the accepted 
Case, rather than Case C. As stated earlier, a geological interpretation may be required to differentiate 
between the development of a lag (Case A) and a genuine transport pathway (Case C). 
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two samples (d1 and d2) are compared sequentially (i.e., at two locations within a 
sedimentary facies), and their distributions are found to change in the described manner, 
the direction of net sediment transport may be inferred. 


A Sediment Trend Analysis attempts to determine the patterns of net sediment transport 
over an area through the grain-size distributions of the sediments.  The sampled 
sediments are described in statistical terms (by the moment measures of mean, sorting 
and skewness) and the basic underlying assumption is that processes causing sediment 
transport will affect the statistics of the sediments in a predictable way.  Following from 
this assumption, the size frequency distributions of the sediments provide the data with 
which to search for patterns of net sediment transport. 


In reality, perfect sequential changes along a transport path as determined by the model 
are rarely observed.  This is because of a variety of uncertainties that may be introduced 
in sampling, in the analytical technique to obtain grain-size distributions, in the 
assumptions of the transport model, and in the statistics used in describing the grain-size 
distributions.  These uncertainties may be summarized as follows: 


(1) The use of the log-normal distribution: 


Although sediments are typically described by a particle weight distribution based on the 
log of the grain-size (i.e., the phi scale where particle diameter in mm = 2-φ ) there is, in 
fact, no way to determine the "best" descriptor for all sediments.  The log-normal 
distribution has been found useful in practice since it appears to highlight important 
features of naturally occurring sediments.  Bias can, however, be introduced in the choice 
of distribution.  For example, the mean of the distribution in phi space is not equal to the 
mean of the distribution in linear space.  Using the moment measures (mean, variance 
and skewness) may highlight important features and suppress those that are unimportant; 
however, information will also be lost.  There is no way to determine if the lost 
information is significant (Bowles and McLaren, 1985). 


Whatever method is used to describe the sediments, the trend analysis requires the above 
model which demonstrates that transport processes will change the moment measures of 
sediments in a predictable way.  It is hoped that future research may be able to address 
the possible benefits of using other distributions (e.g., the log hyperbolic distribution; 
Hartmann and Christiansen, 1992). 


(2) Assumptions in the transport model: 


In providing a mathematical proof for the transport model used in the Sediment Trend 
Analysis (McLaren and Bowles, 1985), a basic assumption is made that smaller grains 
are more easily transported than larger grains.  As seen in the transfer functions obtained 
from flume experiments (Fig. AI-2), this assumption is not strictly true.  The curves 
monotonically increase over only a portion of the available grain sizes before returning to 
zero.  Factors such as shielding whereby the presence of larger grains may impede the 
transport of smaller grains, or the decreasing ability of the eroding process to carry 
additional fines with increasing load, demonstrate that the transport process is a 
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complicated function related to the sediment distribution and the strength of the erosion 
process. 


(3) Temporal fluctuations: 


Sediment samples may comprise the effects of several transport processes.  It is assumed 
that what is sampled is the "average" of all the transport processes affecting the sample 
site.  The "average" transport process may not conform to the transport model developed 
for a single transport process. 


In a Sediment Trend Analysis, it is assumed that a sample provides a representation of a 
specific sediment type (or facies).  There is no direct time connotation, nor does the 
depth to which the sample was taken contain any significance provided that the sample 
does, in fact, accurately represent the facies.  For example d1 may be a sample of a facies 
that represents an accumulation over several tidal cycles, and d2 represents several years 
of deposition.  The trend analysis simply provides the sedimentological relationship 
between the two (see McLaren, 1981 for a more detailed discussion of sampling).  The 
possibility also exists that different samples may result from a different suite of transport 
events. 


(4) Sample spacing: 


Sample sites may be too far apart to detect relevant transport processes.  With increasing 
distance between sample locations there is an increasing possibility of collecting 
sediments unrelated by transport (i.e., different facies).  Sample sites placed X m apart 
can only be reliable to detect transport processes with a spatial scale of 2X m or more.  
Transport processes with smaller spatial scales may appear as noise or spurious signals. 


In practice, selection of a suitable sample spacing takes into account: (1) the number of 
sedimentological environments likely to be encountered; (2) the desired spatial scale of 
the sediment trends; and (3) the geographic shape of the study area (see below for further 
discussion of sample spacing). 


(5) Random environmental uncertainties: 


All samples will be affected by random errors.  These may include unpredictable 
fluctuations in the depositional environment, the effects of sampling and sub-sampling a 
representative sediment population, and random measurement errors. 


2.2 The use of the Z-score statistic 


Given the above list of complicating factors that introduce uncertainties in establishing 
the net patterns of transport, it is rare to find sequences of samples whose distributions 
change exactly according to Figure AI- 4.  One approach that appears to be successful in 
determining trends is a simple statistical method whereby the Case (Table AI- 1) is 
determined among all possible sample pairs contained in a specified sequence.  Given a 
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sequence of n samples, there are n n2


2
−  directionally orientated pairs that may exhibit a 


transport trend in one direction, and an equal number of pairs in the opposite direction.  
When any two samples are compared with respect to their distributions, the mean may 
become finer (F) or coarser (C), the sorting may become better (B) or poorer (P), and the 
skewness may become more positive (+) or more negative (-).  These three parameters 
provide 8 possible combinations (Table AI- 2). 


*  Case B (Table AI- 1) 
** Case A or C (Table AI- 1) 


In Sediment Trend Analysis we postulate that a certain relationship exists among the set 
of n samples, and that this relationship is evidenced by particular changes in sediment 
size descriptors between pairs of samples.  Then the number of pairs for which the trend 
relationship occurs should exceed the number of pairs that would be expected to occur at 
random by a sufficient amount for us to state confidently that the trend relationship 
exists.  Suppose the probability of any trend existing between any pair of samples, if the 
trend relationships were established randomly, is p.  Since there are 8 possible trend 
relationships among 3 sediment descriptors, and we assume that each of these is equally 
likely to occur, the value of p is set at 0.125.  


To determine if the number of occurrences that a particular Case exceeds the random 
probability of 0.125, the following two hypotheses are tested: 


H0: p<0.125, and there is no preferred direction; and 
H1: p>0.125, and transport is occurring in the preferred direction. 


Using the Z-score statistic in a one-tailed test (Spiegel, 1961),  H1 is accepted if: 


Z x Np
Nqp


=
−


〉


〉


1 645


2 33


. )


. )


  (0.05 level of significance


or                  (0.01 level of significance
 


Table AI- 2: All possible combinations of grain-size parameters 


 1* 2 3 4 


 Mean 
Sorting 


Skewness 


F 
B 
- 


C 
B 
- 


F 
P 
- 


F 
B 
+ 


 5 6 7** 8 


Mean 
Sorting 


Skewness 


C 
P 
+ 


F 
P 
+ 


C 
B 
+ 


C 
P 
- 
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where x is the observed number of pairs representing a particular Case in one of the two 
opposing directions; and N is the total number of possible unidirectional pairs, given by 
n n2


2
− .  The number of samples in the sequence is n; p is 0.125; and q is 1.0 - p = 0.875. 


The Z statistic is considered valid for N>30 (i.e., a large sample).  Thus, for this 
application, a suite of 8 or 9 samples is the minimum required to evaluate adequately a 
transport direction. 


3 DERIVATION OF SEDIMENT TRANSPORT PATHWAYS 


From the above it is seen that a variety of uncertainties may preclude obtaining a 
"perfect" sequence of progressive changes in grain-size distributions from sediment 
samples that follow a specific transport pathway (Figure AI- 4).  In using the Z-score 
statistic, however, a transport trend may be determined whereby all possible pairs in a 
sample sequence are compared with each other.  When either a Case B or Case C trend 
exceeds random probability within the chosen sample sequence, the direction of net 
sediment transport can be inferred.  In using the Z-score statistic, a minimum of  9 
samples should be used which indicates that, if transport pathways are to be determined 
over a specific area, a minimum grid of 9 by 9 samples is required (i.e., 81 samples).  As 
suggested above, the grid spacing must be compatible with the area under study and take 
into account the number of sedimentological environments likely to be involved, the 
geographic shape of the study area, and the desired statistical certainty of the pathways.  
For practical purposes, it has been found that, for regional studies in open ocean 
environments, sample spacing should not exceed 1 km; in estuaries spacing should be 
reduced to 500 m.  For site specific studies (e.g., to determine the transport regime for a 
single marina), sample spacing will be reduced so that a minimum number of samples 
can be taken to ensure an adequate coverage (i.e., 9 X 9 samples).  Experience has also 
shown that extra samples should be taken over sites of specific interest (e.g., dredged 
material disposal sites) and, should the regular grid be insufficient, from specific 
bathymetric features (e.g., bars and channels). 


In determining transport patterns over an area, it is useful to draw an analogy with 
communication systems.  In the latter, information is transmitted to a distant location 
where a signal is received containing both the desired information as well as noise.  The 
receiver must extract the information from the noisy signal.  In theory, the information 
can be recovered by simply subtracting the noise from the signal, an approach that works 
well in communications systems because the nature of both the information and the noise 
is well known. 


In sedimentary systems, the information is the direction of net sediment transport, and the 
received signal is the grain-size distributions of the sediment samples.  The goal of a 
Sediment Trend Analysis is to extract the information from the noisy signal which, in this 
case, may be difficult because neither the nature of the information nor the noise is 
known. 
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There is, however, another approach that draws from communications theory.  In some 
communications systems, the information from many sources is combined into one signal 
which, from a statistical viewpoint, is nothing but noise.  To extract specific information 
the receiver assumes that the information is present and determines if that assumption is 
consistent with the received signal3. 


The same approach may be used in a Sediment Trend Analysis as follows: (i) assume the 
direction of sediment transport over an area containing many sample sites; (ii) from this 
assumption, predict the sediment trend that should appear along a particular sequence of 
samples; (iii) compare the prediction with the actual trend that is derived from the 
selected samples; and (iv) modify the assumed transport direction and repeat the 
comparison until the best fit is achieved. 


The important feature of this approach is the use of many sample sites to detect a 
transport direction.  This effectively reduces the level of noise.  The principal difficulty is 
that the number of possible pathways in a given area may be too large to mechanize the 
technique, or to try them all.  As a result, the choosing of trial transport directions has, as 
yet, not been analytically codified (research is on-going to do this).  At present, the 
selection of trial directions is undertaken initially at random; although the term "random" 
is used loosely in that it is not strictly possible to remove the element of human decision-
making entirely.  For example, a first look at the possible transport pathways may 
encompass all north-south, or all east-west directions.  As familiarity with the data 
increases, exploration for trends becomes less and less random.  The number of trial 
trends becomes reduced to a manageable level through both experience and the use of 
additional information (usually the bathymetry and morphology of the area under study).  
Following from the communications analogy, when a final and coherent pattern of 
transport pathways is obtained that encompasses all, or nearly all of the samples, the 
assumption that there is information (the transport pathways) contained in the signal (the 
grain-size distributions) has been verified, despite the inability to define accurately all the 
uncertainties that may be present. 


4 THE USE OF R2 


In order to assess the validity of any transport line, we use the Z-score and an additional 
statistic, the linear correlation coefficient R2, defined as: 
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The value of R2 can range from 0 to 1.  The definition of R2 is based on the use of a 
model to relate a dependent parameter y to one or more independent parameters 
(x1,x2,...).  In our case, the model used is a linear one, which can be written as: 


2211ˆ xaxaay o ⋅+⋅+=  


                                                             
3This is a process referred to as Code Division Multiplexing. 
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The data (y,x1,x2) are grain-size distribution statistics, and the parameters (a0,a1,a2) are 
estimated from the data using a least-squares criterion.  The dependent parameter is 
defined as the skewness and the independent parameters are the mean size and the 
sorting.  We make an implicit assumption that grain size samples making up a transport 
line, if plotted in skewness/sorting/mean space (as in Figure AI- 4), would tend to be 
clustered along a straight line.  The slopes of the straight line, which are the fitted 
parameters, would depend on the type of transport (fining or coarsening).  While there is 
no theoretical reason to expect a linear relationship among the three descriptors, there is 
also no theory predicting any other kind of relationship, so using the principle of Occam's 
Razor4, we choose the simplest available relationship as our model.  High values of R2 
(0.8 or greater) together with a significantly high value of the Z-score give us confidence 
in the validity of the transport line. 


A low R2 may occur, even when a trend is statistically acceptable for the following 
reasons: (i) sediments on an assumed transport path are, in reality, from different facies 
and valid trend statistics occurred accidentally; (ii) the sediments are from a single facies, 
but the chosen sequence is only a poor approximation of the actual transport path; and 
(iii) extraneous sediments have been introduced into the natural transport regime, as in 
the case of dredged material disposal.  R2, therefore, is assessed qualitatively and, when 
low, statistically acceptable trends must be treated with caution. 


5 INTERPRETATION OF THE X-DISTRIBUTION 


The shape of the X-distribution is important in defining the type of transport occurring 
along a line (erosion, accretion, total deposition, etc.), and thus the computation of X is 
important.  Let us suppose that we have defined a transport line containing N 
source/deposit (d1/d2) pairs.  Then we define X as: 


( )
( )∑


=


=
N


i i


i


sd
sd


sX
1 1


2


)(
)(


)(  


Often d2 in one pair is d1 in another pair, and vice versa.  Mean values of d2 and d1 are 
computed through: 
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Note that we do not define X as the quotient of the mean value of d2 divided by the mean 
value of d1, even though the results of the two computations are often almost identical.  
For ease of comparison, d1, d2, and X are normalized before plotting in reports, although 
there is no reason to expect that the integral of the X distribution should be unity. 


X(s) may be thought of as a function that describes the relative probability of each 
particle being removed from d1 and deposited at d2. It must be emphasized that the 
processes responsible for the transport of particles from d1 to d2 are unknown; they may 


                                                             
4Occam's Razor: Entities ought not to be multiplied except from necessity. (Occam, 14th Century 
philosopher, died 1349) 
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in one environment be breaking waves, in another tidal residual currents and, in still 
another, incorporate the effects of bioturbation. 


Examination of X-distributions from a large number of different  environments has shown 
that five basic shapes are most common when compared to the distributions of the 
deposits d1(s) and d2(s)  (Fig. AI-6). These are as follows: 


(1) Dynamic Equilibrium: The shape of the X-distributions closely resembles d1(s) and 
d2(s).  The relative probability of grains being transported, therefore, is a similar 
distribution to the actual deposits.  Thus, the probability of finding a particular sized 
grain in the deposit is equal to the probability of its transport and re-deposition (i.e., there 
must be a grain by grain replacement along the transport path).  The bed is neither 
accreting nor eroding and is, therefore, in dynamic equilibrium. 


An X-distribution signifying dynamic equilibrium may be found in either Case B or Case 
C transport suggesting that there is "fine balance" between erosion and accretion.  Often 
when such environments are determined, both Case B and Case C trends may be 
significant along the selected sample sequence.  This is referred to as a "Mixed Case", and 
when this occurs it is believed that the transport regime is also approaching a state of 
dynamic equilibrium. 


(2) Net Accretion: The shapes of the three distributions are similar, but the mode of X is 
finer than the modes of d1(s) and d2(s).  The mode of X may be thought of as the size that 
is the most easily transported.  Because the modes of the deposits are coarser than X, 
these sizes are more readily deposited than transported.  The bed, therefore, must be in a 
state of net accretion.  Net accretion can only be seen in Case B transport. 


(3) Net Erosion: Again the shapes of the three distributions are similar, but the mode of X 
is coarser than the d1(s) and d2(s) modes.  This is the reverse of net accretion where the 
size most easily transported is coarser than the deposits.  As result the deposits are 
undergoing erosion along the transport path.  Net erosion can only be seen in Case C 
transport. 


(4) Total Deposition I: Regardless of the shapes of d1(s) and d2(s), the X-distribution more 
or less increases monotonically over the complete size range of the deposits.  Sediment 
must fine in the direction of transport (Case B); however, the bed is no longer mobile.  
Rather, it is accreting under a "rain" of sediment that fines with distance from source.  
Once deposited, there is no further transport.  The occurrence of total deposition is usually 
confined to cohesive, muddy sediments. 


(5) Total Deposition II (Horizontal X-Distributions): Occurring only in extremely fine 
sediments when the mean grain-size is very fine silt or clay, the X-distribution may be 
essentially horizontal.  Such sediments are usually found far from their source and the 
horizontal nature of the X-distribution suggests that their deposition is no longer related 
strictly to size-sorting.  In other words, there is now an equal probability of all sizes being 
deposited.  This form of the X-distribution was first observed in the muddy deposits of a 
British Columbia fjord and is described in McLaren, Cretney et al., 1993.  Because the 
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trends occur in very fine sediments where any changes in the distributions are extremely 
small, horizontal X-distributions may be found in both Case B and Case C trends. 


 


 


 


 


 


Figure AI- 6: Summary of the interpretations given to the shapes of X-distributions relative to the D1 
and D2 deposits. 
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Fig. AIV-1: D1,D2 and X-distributions for Line 2
Net Accretion
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Fig. AIV-2: D1,D2 and X-distributions for Line 7
Net Erosion
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Fig. AIV-3: D1,D2 and X-distributions for Line 15
Net Accretion
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Fig. AIV-4: D1,D2 and X-distributions for Line 23
Net Erosion
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Fig. AIV-5: D1,D2 and X-distributions for Line 30
Net Accretion
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Fig. AIV-6: D1,D2 and X-distributions for Line 45
Dynamic Equilibrium
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Fig. AIV-7: D1,D2 and X-distributions for Line 55
Net Erosion
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Fig. AIV-8: D1,D2 and X-distributions for Line 58
Net Erosion
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Fig. AIV-9: D1,D2 and X-distributions for Line 61
Total Deposition I
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Fig. AIV-10: D1,D2 and X-distributions for Line 65
Dynamic Equilibrium
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Fig. AIV-11: D1,D2 and X-distributions for Line 66
Net Erosion
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Fig. AIV-12: D1,D2 and X-distributions for Line 68
Dynamic Equilibrium
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Fig. AIV-13: D1,D2 and X-distributions for Line 70
Dynamic Equilibrium
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Fig. AIV-14: D1,D2 and X-distributions for Line 71
Total Deposition I
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Fig. AIV-15: D1,D2 and X-distributions for Line 74
Dynamic Equilibrium


0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Phi


0.0


10.0


20.0


P
er


ce
nt


ag
e


D1
D2
X


Fig. AIV-16: D1,D2 and X-distributions for Line 82
Total Deposition I
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Fig. AIV-17: D1,D2 and X-distributions for Line 93
Net Accretion
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Fig. AIV-18: D1,D2 and X-distributions for Line 104
Total Deposition I
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Fig. AIV-19: D1,D2 and X-distributions for Line 108
Dynamic Equilibrium
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Fig. AIV-20: D1,D2 and X-distributions for Line 133
Dynamic Equilibrium
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Fig. AIV-21: D1,D2 and X-distributions for Line 137
Net Erosion
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Fig. AIV-22: D1,D2 and X-distributions for Line 139
Dynamic Equilibrium







GeoSea Consulting Ltd. Willamette River STA Report Appendix IV 


 12 


-2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Phi


0.0


10.0


20.0


30.0


40.0
P


er
ce


nt
ag


e


D1
D2
X


Fig. AIV-23: D1,D2 and X-distributions for Line 141
Net Erosion
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Fig. AIV-24: D1,D2 and X-distributions for Line 149
Net Erosion


 






Willamette grainsize

		Appendix II Table 2

		Grain-size Data

																						Diameter(Ф)		-2		-1.5		-1		-0.5		0		0.5		1		1.5		2		2.5		3		3.5		4		4.5		5		5.5		6		6.5		7		7.5		8		8.5		9		9.5		10		10.5		11		11.5		12		12.5		13		13.5		14		14.5		15

		Sample ID		Easting		Northing		Type		Mean		Sorting		Skewness		% Gravel		% Sand		% Mud		Diameter(μ)		4000		2828.4		2000		1414.2		1000		707.1		500		353.6		250		176.8		125		88.4		62.5		44.2		31.3		22.1		15.6		11		7.8		5.5		3.9		2.8		2		1.4		1		0.7		0.5		0.36		0.24		0.18		0.12		0.09		0.06		0.03		0.02

		1		516442.9		5052134		SM		5.145		1.656		-0.222		0		23.8		76.2				0		0		0		0		0.3		0.5		0.8		1		1.2		1.8		3.4		6		8.7		10.6		11.6		11.8		11.2		9.7		7.7		5.6		3.8		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		2		516061		5052814.8		MS		3.781		1.118		0.808		0		62.55		37.45				0		0		0		0		0		0		0		0.5		2.6		7.4		13.8		18.8		19.4		15.5		9.7		5		2.4		1.4		1.1		0.9		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		3		516118.8		5052626		SM		4.953		1.7		-0.22		0		27.93		72.07				0		0		0		0		0.4		0.7		1.1		1.5		1.8		2.5		4.1		6.7		9.2		10.9		11.5		11.4		10.6		9.1		7		5		3.2		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		4		516213.2		5052488.6		SM		4.343		2.004		-0.054		0		43.68		56.32				0		0		0		0.4		1.1		2		2.8		3.3		3.6		4.6		6.7		9		10.2		10.1		9.1		8		7.2		6.3		5.2		4		2.9		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		5		516319.9		5052301.1		SM		5.328		1.703		-0.277		0		20.74		79.26				0		0		0		0.1		0.3		0.5		0.8		1		1.3		1.8		2.9		4.8		7.2		9.4		11.1		11.9		11.7		10.4		8.5		6.4		4.5		3		1.8		0.6		0		0		0		0		0		0		0		0		0		0		0

		7		516058.6		5052444.7		MS		4.014		1.782		0.16		0		52.87		47.13				0		0		0		0.3		0.9		1.7		2.3		2.8		3.8		6.1		9.6		12.4		13		11.4		8.9		6.9		5.6		4.6		3.6		2.6		1.7		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		8		516134.7		5052290.5		SM		5.212		1.611		-0.148		0		22.82		77.18				0		0		0		0		0		0.3		0.6		0.9		1.3		2		3.5		5.9		8.3		10.1		11.3		11.8		11.5		10.2		8.1		5.9		3.9		2.5		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		9		516226.7		5052135.2		MS		3.828		1.91		0.355		0		61.71		38.29				0		0		0		0.9		1.6		1.3		0.6		1.6		5.8		11.5		14.9		13.8		9.7		6.3		5.1		5.3		5.5		5		4		2.9		2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		10		516039.8		5052115.7		MS		2.186		2.085		0.93		0		78.63		21.37				0		0		0		1.8		6		12.3		16.8		15.3		9.2		4.2		3.2		4.5		5.4		4.9		3.8		2.9		2.5		2.2		1.8		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		11		516098.2		5052972.8		SM		4.68		1.633		0.048		0		34.57		65.43				0		0		0		0.1		0.3		0.6		1		1.4		1.8		3		5.5		9		11.9		13		12.3		10.6		8.7		6.8		5.1		3.6		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		12		516195.2		5052831.8		SM		5.11		1.592		-0.122		0		24.64		75.36				0		0		0		0		0.2		0.4		0.7		1		1.3		2.1		3.8		6.3		8.8		10.7		11.8		12		11.4		9.8		7.5		5.2		3.4		2.1		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		13		516289.7		5052662.2		SM		5.05		1.676		-0.259		0		25.8		74.2				0		0		0		0.2		0.4		0.7		1		1.2		1.5		2.1		3.7		6.2		8.8		10.7		11.6		11.6		11		9.5		7.5		5.3		3.5		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		14		516404.8		5052449.8		SM		5.319		1.795		-0.497		0		20.28		79.72				0		0		0		0.3		0.6		0.8		1		1.3		1.5		1.8		2.6		4.2		6.3		8.7		10.8		12		12		10.8		8.8		6.6		4.6		3.1		1.8		0.6		0		0		0		0		0		0		0		0		0		0		0

		15		516176.3		5053173.9		SM		4.939		1.613		0.008		0		29.2		70.8				0		0		0		0		0.2		0.4		0.7		1		1.5		2.7		4.9		7.7		10.1		11.4		11.7		11.3		10.3		8.6		6.5		4.6		3		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		16		516298		5053000.2		SM		5.152		1.578		-0.138		0		23.4		76.6				0		0		0		0.1		0.3		0.5		0.7		1		1.2		1.7		3.3		5.9		8.7		10.9		12		12.2		11.5		9.9		7.6		5.3		3.4		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		17		516399.2		5052832.4		M		5.372		1.633		-0.28		0		19.14		80.86				0		0		0		0		0.1		0.4		0.7		1.1		1.4		1.9		2.8		4.3		6.3		8.7		11.1		12.7		12.8		11.3		8.9		6.4		4.2		2.7		1.6		0.5		0		0		0		0		0		0		0		0		0		0		0

		18		516511.8		5052655.7		SM		5.272		1.674		-0.29		0		20.59		79.41				0		0		0		0		0.3		0.5		0.8		1.1		1.4		1.7		2.7		4.7		7.3		9.9		11.8		12.5		12		10.4		8.2		5.9		4		2.6		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		19		516293.8		5053350.6		SM		5.016		1.539		0.021		0		26.21		73.79				0		0		0		0		0.3		0.4		0.6		0.8		1.1		1.9		3.9		7.1		10.2		12.1		12.7		12.2		10.8		8.8		6.6		4.5		3		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		20		516377.5		5053157.7		SM		4.955		1.678		-0.151		0		28.35		71.65				0		0		0		0.1		0.4		0.7		1		1.2		1.5		2.3		4.2		7.1		9.9		11.4		11.7		11.2		10.2		8.7		6.8		4.9		3.3		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		21		516496.2		5053006.1		SM		5.024		1.692		-0.23		0		25.67		74.33				0		0		0		0		0.3		0.7		1.1		1.4		1.6		2.1		3.5		6		8.9		11.1		12.1		11.9		10.7		8.9		6.9		5		3.5		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		22		516596.2		5052836.5		SM		5.262		1.696		-0.264		0		21.66		78.34				0		0		0		0		0		0.3		0.7		1.4		2.1		2.7		3.4		4.6		6.5		8.8		11		12.3		12.3		10.8		8.5		6		4		2.6		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		23		516344.4		5053502.1		SM		4.988		1.553		-0.005		0		27.05		72.95				0		0		0		0.1		0.3		0.5		0.6		0.9		1.2		2.1		4.1		7.1		10		11.9		12.5		12		10.7		8.8		6.6		4.5		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		24		516476.1		5053350.5		MS		3.618		2.225		0.218		0		55.84		44.16				0		0		0		0		1.3		4.4		8		9.3		7.9		6		5.5		6.3		7.2		7.5		7.1		6.6		6		5.2		4.2		3.1		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		25		516602.3		5053212.6		SM		5.169		1.657		-0.32		0		22.15		77.85				0		0		0		0.2		0.4		0.7		1		1.2		1.3		1.7		2.8		5		7.9		10.5		12.1		12.5		11.7		9.9		7.7		5.5		3.7		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		26		516467.2		5053686		SM		5.242		1.463		0.134		0		21.7		78.3				0		0		0		0.2		0.4		0.3		0.2		0.3		0.7		1.5		3.2		5.9		9		11.4		12.6		12.7		11.7		9.8		7.5		5.3		3.5		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		27		516576.3		5053536.1		MS		3.393		2.333		0.344		0		57.91		42.09				0		0		0		0		1.6		5.5		10.2		12.2		9.9		5.9		3.6		3.7		5.2		6.3		6.7		6.5		5.9		5.1		4		3		2.1		1.4		0.8		0.3		0		0		0		0		0		0		0		0		0		0		0

		28		516674.2		5053376		M		5.213		1.494		-0.127		0		19.67		80.33				0		0		0		0		0		0.2		0.5		0.8		1		1.3		2.5		5		8.3		11.4		13.3		13.6		12.4		10.2		7.6		5.1		3.3		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		29		516557		5053879.3		SM		4.786		1.518		0.205		0		31.83		68.17				0		0		0		0		0		0.3		0.5		0.8		1.2		2.4		5.2		9.1		12.3		13.6		13		11.3		9.2		7.2		5.2		3.6		2.4		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		30		516640.2		5053715.7		SM		4.847		1.687		-0.142		0		30.56		69.44				0		0		0		0.2		0.5		0.7		1		1.4		2		3.1		4.8		7.3		9.6		11.2		11.7		11.3		10.2		8.5		6.4		4.4		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		31		516765.3		5053539		SM		5.185		1.563		-0.126		0		21.61		78.39				0		0		0		0		0		0.2		0.7		1		1.1		1.5		2.9		5.5		8.7		11.3		12.6		12.7		11.6		9.8		7.5		5.4		3.6		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		32		516748.9		5053891.8		SM		4.795		1.585		0.138		0		32.45		67.55				0		0		0		0		0.1		0.3		0.6		1		1.7		2.9		5.4		8.8		11.6		12.7		12.2		10.8		9.2		7.4		5.7		4		2.7		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		33		516865.2		5053723.4		SM		5.018		1.552		-0.01		0		25.63		74.37				0		0		0		0		0.1		0.4		0.7		1		1.2		1.8		3.6		6.7		10.1		12.4		13		12.2		10.7		8.7		6.5		4.6		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		34		516956.8		5053538.3		SM		5.063		1.69		-0.151		0		26.39		73.61				0		0		0		0		0.1		0.5		0.9		1.1		1.3		2.1		4.1		6.8		9.3		10.8		11.3		11.2		10.4		9.1		7.3		5.4		3.8		2.5		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		35		516842.1		5054055.3		SM		4.966		1.498		0.177		0		27.49		72.51				0		0		0		0		0		0.2		0.5		0.8		1.1		2		4.2		7.7		11.1		13		13.1		12		10.2		8.2		6.1		4.2		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		36		516947.9		5053884.6		SM		4.759		1.66		0.098		0		34.59		65.41				0		0		0		0		0.1		0.5		0.9		1.4		2		3.3		5.8		9.1		11.5		12		11.1		9.9		8.8		7.5		5.9		4.3		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		37		517058.3		5053725.1		SM		5.078		1.606		-0.043		0		25.9		74.1				0		0		0		0		0.1		0.4		0.7		0.9		1.2		2.2		4.1		6.9		9.4		11.1		11.7		11.6		10.8		9.2		7.2		5.2		3.5		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		38		517043.5		5054078.5		SM		4.677		1.753		0.013		0		36.45		63.55				0		0		0		0		0.3		0.6		1.2		1.8		2.6		3.9		6.3		9		10.8		11.1		10.5		9.6		8.7		7.5		5.9		4.3		2.9		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		39		517148.1		5053895.2		SM		5.178		1.583		-0.1		0		22.52		77.48				0		0		0		0		0		0.3		0.6		1		1.2		1.7		3.1		5.8		8.8		11.1		12.3		12.3		11.3		9.6		7.5		5.4		3.7		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		40		517142.6		5054252.2		SM		4.644		1.61		0.092		0		36.07		63.93				0		0		0		0.2		0.4		0.6		0.9		1.2		1.6		3		5.9		9.8		12.6		13.2		12		10.2		8.4		6.7		5.1		3.5		2.3		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		41		517256.8		5054079.7		SM		4.903		1.591		0.063		0		29.75		70.25				0		0		0		0		0.3		0.5		0.7		1		1.4		2.4		4.6		7.9		10.9		12.4		12.2		11.2		9.8		8		6.1		4.4		2.9		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		42		517322.7		5054263.5		SM		4.46		1.807		-0.025		0		41.73		58.27				0		0		0		0.3		0.8		1.3		1.6		1.8		2.3		3.9		7.1		10.4		12.2		11.6		10		8.5		7.5		6.5		5.2		3.8		2.6		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		43		517439.9		5054071.3		SM		4.39		1.741		0.102		0		42.4		57.6				0		0		0		0		0.2		0.9		1.7		2.6		3.3		4.5		6.9		10		12.2		12.4		10.9		8.9		7.2		5.8		4.5		3.3		2.3		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		44		517429.7		5054418.7		SM		4.324		1.718		0.174		0		47.11		52.89				0		0		0		0.4		0.8		1		1		1.2		2.2		4.8		9		12.9		13.9		12		9.2		7.4		6.4		5.6		4.6		3.3		2.2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		45		517562.7		5054262.9		SM		4.632		1.958		-0.18		0		35.2		64.8				0		0		0		0		0.1		1.2		2.8		4		4.1		3.7		4.4		6.3		8.6		10		10.3		9.8		8.9		7.7		6.2		4.7		3.3		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		46		517534.1		5054611.5		MS		3.338		1.736		0.33		0		69.56		30.44				0		0		0		0.5		1.5		2.8		4		5		6.5		9.1		12.5		14.4		13.2		9.5		5.7		3.6		2.9		2.6		2.2		1.7		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		47		517635.3		5054443.7		S		1.528		1.625		1.993		0		88.99		11.01				0		0		0		0.5		4.3		14.2		24.8		24.9		14.3		3.9		0.2		0.4		1.6		1.9		1.7		1.4		1.4		1.4		1.2		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		48		517656.1		5054786.5		MS		3.768		1.624		0.17		0		59.21		40.79				0		0		0		0.4		1.1		1.8		2.4		2.7		3.6		6.2		10.6		14.8		15.7		12.9		8.8		5.5		3.8		3		2.5		1.9		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		49		517716.8		5054615.6		MS		3.114		1.887		0.343		0		67.44		32.56				0		0		0		0.4		1.9		4.8		8.1		9.4		8.4		7		7.5		9.4		10.5		9.7		7.3		4.9		3.1		2.2		1.7		1.4		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		50		517826.8		5054453.2		M		5.464		1.712		-0.274		0		19.2		80.8				0		0		0		0		0		0.3		0.7		1.2		1.5		1.9		2.9		4.4		6.2		8.1		10.1		11.6		12.1		11.2		9.2		7		5		3.4		2.2		0.8		0		0		0		0		0		0		0		0		0		0		0

		51		517773.9		5054972.8		S		2.954		1.281		0.558		0		83.3		16.7				0		0		0		0.2		0.6		1.4		3		5.8		9.9		14.6		17.8		17.2		12.9		7.2		3.1		1.4		1.1		1.2		1.1		0.8		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		52		517818.3		5054798.3		MS		3.026		1.666		0.901		0		79.37		20.63				0		0		0		0.2		0.7		2		4.4		7.8		11.6		14.8		15.8		13.3		8.7		4.6		2.7		2.5		2.7		2.6		2.1		1.5		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		53		517919.9		5054620.3		MS		3.931		1.777		0.369		0		56.13		43.87				0		0		0		0.1		0.5		1.1		2.3		3.9		5.8		8		10.4		12.1		11.9		10.2		8		6.3		5.3		4.5		3.5		2.6		1.7		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		54		517991.8		5054496		S		2.195		1.106		2.123		0		93.12		6.88				0		0		0		0		0		0.3		5.2		16.3		26.7		25.9		14.6		4		0.2		0.2		1.2		1.5		1.2		0.9		0.7		0.6		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		55		517852.9		5055125		S		3.129		1.175		0.425		0		82.12		17.88				0		0		0		0.3		0.6		1		1.6		3.1		6.8		12.9		18.8		20.6		16.4		9.2		3.4		1		0.8		1.1		1		0.7		0.4		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		56		517898.8		5054979.1		S		2.131		1.722		1.268		0		85.46		14.54				0		0		0		0.3		2.6		8.3		15.1		18.3		15.7		10.6		6.7		4.7		3.4		2.6		2.1		2		2		1.8		1.5		1.1		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		57		518009.7		5054817.3		SM		4.204		1.763		0.225		0		49.7		50.3				0		0		0		0.2		0.6		1		1.5		2.2		3.4		5.9		9.4		12.4		13.1		11.3		8.9		7.1		6.1		5.3		4.3		3.1		2.1		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		58		517869.9		5055289.5		MS		3.458		1.596		0.169		0		68.11		31.89				0		0		0		0.6		1.5		2.3		2.7		3.1		4.4		7.6		12.7		16.7		16.5		12.2		6.9		3.4		2.2		2.1		1.9		1.5		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		59		518005		5055130.2		S		2.334		1.904		0.97		0		81.5		18.5				0		0		0		1.1		3.8		8.2		12.6		14.4		13.2		10.5		7.8		5.7		4.2		3.3		3.1		2.9		2.6		2.1		1.6		1.2		0.8		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		60		518110.8		5054981.5		SM		4.625		1.688		0.111		0		38.48		61.52				0		0		0		0.2		0.5		0.7		0.9		1.2		2		3.8		6.9		10.3		12.1		11.8		10.5		9.2		8.2		7		5.5		3.9		2.6		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		61		518048.1		5055543.9		S		2.276		1.791		0.37		2.14		84.02		13.84				0		1		1.1		2.4		4.2		8.4		8.5		8.7		9.1		10.7		12.2		11.5		8.3		4.6		2.1		1.4		1.4		1.4		1.1		0.8		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		62		518100.6		5055327.7		S		1.184		0.976		0.853		1.81		94.35		3.85				0		1.1		0.7		1.5		3.6		9.2		24.9		25.8		18.3		8.3		2		0.3		0.5		0.7		0.6		0.5		0.5		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		63		518214.4		5055140.9		SM		4.729		1.729		0.094		0		36.22		63.78				0		0		0		0		0.3		0.6		0.9		1.3		2		3.7		6.5		9.6		11.4		11.4		10.4		9.3		8.3		7.3		5.9		4.4		3.1		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		64		518078.3		5055658.4		MS		3.208		1.797		0.36		0		72.35		27.65				0		0		0		1		2.3		3.5		4.1		4.8		6.8		10.3		13.6		14.3		11.7		7.8		4.8		3.4		2.9		2.6		2.2		1.6		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		65		518184.1		5055505		MS		3.538		2.075		0.493		0		62.28		37.72				0		0		0		0.3		0.9		2.3		4.8		8.2		10.7		11		9.6		7.9		6.6		6.1		5.9		5.6		5		4.3		3.4		2.7		2		1.4		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		66		518300.8		5055317		MS		3.722		1.659		0.432		0		62.52		37.48				0		0		0		0.2		0.5		1.1		2.1		3.4		5.5		8.7		12.5		14.7		13.8		10.4		6.8		4.8		4		3.6		3		2.2		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		67		518180.1		5055859		MS		3.135		1.552		0.846		0		79.78		20.22				0		0		0		0.5		1		1.2		1.8		4.3		9.8		16		18.8		16.1		10.2		5.2		2.8		2.4		2.5		2.3		1.8		1.3		0.9		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		68		518270.1		5055674.5		MS		2.856		1.963		0.602		0		74.85		25.15				0		0		0		0.9		2.8		5.4		8.3		10.1		10.3		9.9		9.7		9.4		8		5.8		4		3.2		3		2.7		2.3		1.7		1.2		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		69		518376.7		5055518		S		1.915		1.271		1.729		0		92.31		7.69				0		0		0		0		0.5		5.2		13.6		21.5		22.7		16.4		8.1		2.9		1.4		1.4		1.3		1.1		0.9		0.8		0.8		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		70		518493		5055353.9		S		2.523		1.432		1.402		0		86.29		13.71				0		0		0		0		0		0.9		6.2		14.3		20.3		19.6		13.7		7.4		3.9		2.8		2.4		2.1		1.7		1.4		1.1		0.9		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		71		517834.1		5056703.7		S		0.605		0.809		-0.223		3.15		96.63		0.22				0		0.2		2.9		6.9		11.5		20.6		25.1		19.4		9.9		2.7		0.1		0.1		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		72		517952		5056541.9		S		1.521		0.53		0.014		0		100		0				0		0		0		0		0		1.4		13.9		33.2		34.1		15.4		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		73		518047.8		5056371.1		S		1.451		0.661		1.429		0		96.74		3.26				0		0		0		0		0		3.3		18.1		34		29.2		10.9		1		0		0.2		0.9		0.7		0.2		0.2		0.3		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		74		518153.1		5056225.4		S		0.828		1.092		-0.662		8.99		89.94		1.07				0		4.1		4.8		4.9		5.4		9		20.6		21.7		16.1		8.2		2.8		0.7		0.4		0.4		0.2		0		0.1		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		75		518251.5		5056032		S		1.549		1.448		1.38		2.47		89.9		7.63				0		1.2		1.2		1.8		3		6.9		19.2		22.5		18.8		11		4.4		1.4		0.9		1.1		1.1		1.1		1		0.9		0.8		0.7		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		76		518374.8		5055866.1		S		0.584		1.108		-0.277		10.42		87.87		1.71				0		4.7		5.7		7.1		8.8		15		19.6		17.5		11.5		5.5		1.9		0.7		0.4		0.3		0.3		0.2		0.2		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		77		518479.4		5055714.4		S		1.52		1.615		1.239		0.71		90.54		8.75				0		0.1		0.6		3.6		8.7		15.8		14.4		14.1		12.3		9.6		6.5		3.7		2		1.3		1.3		1.3		1.2		1.1		0.9		0.7		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		78		518579.8		5055540.1		S		1.472		1.773		0.855		3.59		87.83		8.58				0		0.7		2.9		5.6		10.4		16.1		11.7		9		7.8		8.7		8.7		6.5		3.4		1.5		1		1.2		1.2		1.1		0.9		0.6		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		79		518684		5055350.3		S		2.754		1.185		1.687		0		90.58		9.42				0		0		0		0		0		0		0.9		6.4		16		23.7		23		14.7		5.9		1.4		0.8		1.5		1.7		1.4		0.9		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		80		518804.9		5055182.6		S		2.877		1.15		1.358		0		88.25		11.75				0		0		0		0		0		0		0.8		5		13.2		21.1		22.7		16.9		8.7		3.1		1.3		1.4		1.7		1.5		1.1		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		81		518904.4		5055024.9		MS		3.295		1.58		0.851		0		75.45		24.55				0		0		0		0.5		0.9		0.9		1.4		4.2		9.5		15.1		17.4		15.2		10.5		6.2		3.9		3.1		2.9		2.6		2.1		1.5		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		82		519013.7		5054838.7		MS		4.121		1.669		0.302		0		51.3		48.7				0		0		0		0.2		0.6		0.9		1.3		1.9		3.2		5.7		9.6		13.3		14.6		13		9.8		6.9		5.1		4.2		3.4		2.6		1.8		1.2		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		83		519124.2		5054661.5		SM		4.156		1.631		0.251		0		49.75		50.25				0		0		0		0.3		0.6		0.9		1.2		1.7		2.8		5.3		9.2		13.1		14.8		13.4		10.4		7.5		5.5		4.3		3.3		2.4		1.7		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		84		519244.2		5054497.9		SM		4.571		1.772		0.139		0		40.06		59.94				0		0		0		0.2		0.5		0.9		1.4		1.7		2.3		3.8		6.8		10.3		12.2		11.9		10.4		8.7		7.2		6.1		5		3.9		2.9		2.1		1.3		0.5		0		0		0		0		0		0		0		0		0		0		0

		85		517632.6		5057180.5		S		1.146		0.67		0.4		0.21		99.07		0.73				0		0		0.2		0.6		2.6		9.5		29.8		29.3		19		7.2		0.7		0		0.3		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		86		517821.4		5057063		S		0.905		0.921		0.073		2.06		96.19		1.75				0		0.6		1.4		4.1		8.5		15.4		22.6		21.8		14.7		6.4		1.7		0.5		0.6		0.5		0.3		0.2		0.2		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		87		517907.1		5056903.6		SM		4.015		2.277		-0.121		0		47.18		52.82				0		0		0		1.1		2.6		4		4.9		5		4.6		4.6		5.5		6.9		7.9		8.3		8.2		7.8		7.2		6.3		5.2		3.9		2.8		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		88		518032.6		5056718		S		1.002		1.016		-0.962		6.85		92.39		0.76				0		4.3		2.6		2.4		3.5		8.1		21.7		24.7		19.3		9.9		2.7		0.1		0.1		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		89		518136.7		5056553.2		MS		2.56		2.532		0.408		4.32		63.9		31.77				0		2.1		2.2		3.5		6		12		8.1		8.5		7.6		6		4.4		3.8		4		4.5		4.9		4.9		4.5		3.9		3.1		2.4		1.7		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		90		518232.4		5056407.4		S		1.032		0.754		-0.283		0.86		99.14		0				0		0.3		0.6		2.5		5.2		12.5		26.3		26.1		17.8		7.5		1.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		91		518354.5		5056230.2		S		0.948		0.801		-0.434		2.2		97.8		0				0		0.4		1.8		3.5		6.4		12.2		26.2		25.5		16.6		6.5		0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		92		518448.7		5056041.5		S		0.968		0.759		-0.307		1.11		98.5		0.4				0		0.4		0.8		3.1		5.9		13.6		26.4		25.6		16.5		6.3		0.8		0		0.2		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		93		518560.4		5055874.4		S		0.974		0.845		-0.505		2.21		97.35		0.44				0		0.7		1.5		3.3		6.1		12.1		24.7		24.6		17.1		7.7		1.6		0		0.1		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		94		518651.1		5055723.3		S		1.168		0.94		-0.835		3.41		95		1.58				0		1.8		1.6		2.8		3.5		7.4		19.3		24		20.9		12.4		4.4		0.5		0		0.3		0.4		0.3		0.1		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		95		518774.9		5055547.8		S		1.452		1.112		1.889		0.87		94.25		4.88				0		0.2		0.7		1		2.1		5.5		23.6		26.7		20.5		10.6		3.3		0.6		0.5		0.8		0.8		0.7		0.6		0.6		0.6		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		96		518883.7		5055372.9		S		1.482		0.798		-0.508		0.76		99.24		0				0		0		0.7		1		2.5		4.6		15.8		24.1		25.3		17.8		7.3		0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		97		518978.7		5055218.9		S		2.662		1.725		1.254		0		82.26		17.74				0		0		0		0		0.6		2.6		6.8		13		18.3		18.6		13.2		6.5		2.6		1.9		2.5		2.9		2.7		2.4		1.9		1.4		1		0.7		0.4		0		0		0		0		0		0		0		0		0		0		0		0

		98		519088.4		5055020.7		S		2.787		1.499		1.578		0		84.99		15.01				0		0		0		0		0		0		2.1		9.8		19.3		23.3		18.3		9.2		3		1.4		2.1		2.6		2.4		1.9		1.5		1.2		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		99		519184.6		5054867.9		S		2.952		1.316		1.385		0		84.89		15.11				0		0		0		0		0		0		0.8		5.7		14.1		20.9		21		14.8		7.6		3.3		2.1		2.1		2.1		1.8		1.3		0.9		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		100		519311		5054679.3		MS		4.104		1.871		0.191		0		51.84		48.16				0		0		0		0.5		1.1		1.6		2		2.6		4		6.4		9.6		11.9		12.1		10.5		8.3		6.7		5.7		4.9		4.1		3.2		2.3		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		101		519431		5054527.1		SM		4.362		1.799		-0.006		0		43.29		56.71				0		0		0		0.4		1		1.4		1.7		1.9		2.5		4.1		7.1		10.6		12.6		12.3		10.5		8.5		6.9		5.6		4.5		3.3		2.3		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		102		519549		5054342.1		SM		4.283		1.881		0.071		0		45.99		54.01				0		0		0		0.3		0.8		1.4		2.1		2.9		3.9		5.4		7.8		10.2		11.4		10.9		9.3		7.8		6.7		5.7		4.7		3.6		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		103		517594.2		5057747.8		S		1.151		1.043		-0.374		4.83		91.06		4.11				0		3		1.8		2.4		3.4		6.4		19		25.6		21.4		10.4		2.3		0.1		0.2		0.8		0.8		0.5		0.4		0.4		0.4		0.4		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		104		517701.8		5057552.6		SM		4.203		2.232		-0.063		0		44.96		55.04				0		0		0		0.4		1.3		3		4.9		5.9		5.5		5		5.3		6.3		7.3		7.9		7.9		7.8		7.4		6.7		5.7		4.4		3.2		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		105		517784.5		5057408		SM		3.738		2.679		-0.269		2.83		44.39		52.79				0		1.1		1.7		3.4		5.5		9		1.9		2.4		2.7		3.1		4		5.5		6.8		7.6		7.8		7.6		7.2		6.5		5.4		4.2		3		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		106		517858		5057264		GS		0.068		1.147		-0.019		21.55		75.71		2.74				0		10.6		10.9		12.2		11.4		12.2		15.4		13		7.8		2.9		0.4		0		0.4		0.5		0.4		0.4		0.4		0.4		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		107		518037.8		5057070.2		S		0.692		0.781		-0.366		2.08		96.56		1.35				0		0.8		1.2		4.5		9.8		20.8		26.2		21		11		2.9		0		0		0.3		0.4		0.2		0.1		0.2		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		108		518103.5		5056909.5		S		0.629		0.815		-0.509		3.98		96.02		0				0		1.5		2.5		4.9		9.5		20.2		28.7		20.2		9.6		2.7		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		109		518269.1		5056714.5		S		0.728		0.806		-0.482		3.07		96.93		0				0		1		2		4		8.2		19.7		27.1		21.8		12		3.8		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		110		518319.3		5056567.4		S		0.894		1.084		-0.649		7.85		92.15		0				0		3		4.8		5.8		5.4		9		19		21.8		18		10		3.1		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		111		518448.1		5056379.5		S		0.821		1.07		-0.528		6.84		93.16		0				0		2.9		3.9		6.1		9.4		12.5		14.4		20.6		18.8		9.6		1.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		112		518548.9		5056209.3		S		0.807		1.45		-0.51		19.6		79.55		0.85				0		10.8		8.8		5		3.5		3.8		11.2		16.4		17.8		13.6		6.6		1.5		0		0.1		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		113		518641.8		5056055.8		S		0.916		1.017		-0.523		4.71		94.53		0.76				0		0.7		4.1		7.9		7		9.4		16.7		22.2		19.2		9.9		2.3		0		0		0.3		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		114		518768.4		5055900.1		S		1.277		0.824		-0.744		1.25		98.75		0				0		0.2		1		3.2		4.1		5.6		16.1		26.6		26		14		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		115		518865.6		5055704.9		S		1.163		0.972		-0.66		3.16		96.02		0.81				0		0.9		2.2		3.9		4.7		9		16.7		21.7		20.7		13.6		5.2		0.5		0		0.1		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		116		518978.5		5055536.5		S		1.276		0.809		-0.263		0.29		99.71		0				0		0		0.3		1.9		4.5		9.8		19.1		23.4		21.8		14		5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		117		519072.6		5055379.5		S		1.44		0.69		-0.293		0.72		98.29		0.99				0		0		0.7		0.2		0.8		3.6		21		27.1		24.7		15.3		5.3		0.3		0		0.2		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		118		519187.6		5055219.5		S		1.431		1.153		-0.33		1.53		95.56		2.91				0		0		1.5		5.5		8.1		7.9		5.7		13.3		21		20.3		11.1		2.7		0		0		0.5		0.7		0.5		0.3		0.3		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		119		519288.1		5055026.7		S		1.366		1.684		0.019		13.72		80.81		5.47				0		6.9		6.8		4.9		3		3.7		4.6		11.9		19.2		19		11.1		3.2		0.2		0.1		0.8		1.1		0.9		0.7		0.6		0.5		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		120		519413.7		5054849.5		S		1.793		0.628		-0.075		0		100		0				0		0		0		0		0.1		1.4		8.4		21.7		30.9		25.3		10.9		1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		121		519516.6		5054698.4		MS		3.089		1.538		1.262		0		79.96		20.04				0		0		0		0		0		0		1.3		6.5		14.4		20.1		19		12.5		6.2		3.2		2.9		3.2		3		2.5		1.8		1.3		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		122		519643.3		5054547.5		MS		3.95		1.67		0.69		0		59.57		40.43				0		0		0		0		0		0		0.7		2.4		5.5		9.8		13.6		14.7		12.8		9.5		6.8		5.3		4.8		4.3		3.5		2.6		1.8		1.1		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		123		519739.1		5054374.3		MS		3.35		1.45		0.721		0		75.75		24.25				0		0		0		0.5		1		1.1		1.3		2.7		6.6		12.6		17.7		18.3		14.1		8.3		4.2		2.6		2.3		2.2		1.8		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		124		519849.3		5054180.4		MS		3.321		1.593		0.779		0		72.97		27.03				0		0		0		0		0.2		0.9		2.7		5.8		9.7		13.2		15		14.2		11.2		7.5		4.8		3.5		3		2.6		2.1		1.5		1		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		125		519976		5054033.6		MS		3.978		1.529		0.742		0		59.17		40.83				0		0		0		0		0.1		0.5		0.8		1.4		3.4		7.7		13.1		16.5		15.7		11.8		7.7		5.2		4.2		3.7		3		2.2		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		126		520061		5053853.3		MS		4.016		1.663		0.616		0		57.49		42.51				0		0		0		0		0		0.1		0.9		2.2		4.8		8.9		12.9		14.6		13.1		9.9		7.2		5.8		5.2		4.5		3.7		2.6		1.8		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		127		520170.3		5053695.1		MS		3.779		1.655		0.591		0		63.68		36.32				0		0		0		0.4		0.8		0.9		0.9		1.9		5		10		14.5		15.8		13.5		9.5		6.3		4.7		4.1		3.6		2.9		2.1		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		128		520269		5053543.4		MS		3.762		1.795		0.256		0		60.7		39.3				0		0		0		0.7		1.4		1.8		2		2.7		4.6		8		12		14.3		13.3		10.2		7.1		5.2		4.4		3.8		3.1		2.3		1.5		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		129		517462.4		5058260		SM		4.4		1.937		-0.102		0		40.6		59.4				0		0		0		0.4		1		1.7		2.6		3.3		3.5		3.7		5.3		8.2		10.9		11.7		10.7		8.9		7.3		6		4.8		3.7		2.8		1.9		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		130		517573.3		5058072.5		S		0.374		1.15		-0.282		16.03		83.43		0.55				0		7.7		8.3		8.9		9.6		13.4		17.6		17		11.4		4.7		0.7		0		0.1		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		131		517657.7		5057922		S		0.726		0.814		-0.367		2.34		97.24		0.42				0		0.5		1.8		5.3		9.8		18.3		24.8		22		12.8		3.8		0.1		0		0.3		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		132		517750.9		5057743.5		S		0.728		0.839		-0.404		2.76		97.24		0				0		1		1.7		5.3		9.2		19.2		24		21.4		13.1		4.6		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		133		517888.1		5057574.6		S		0.612		0.894		-0.44		5.37		94.63		0				0		1.7		3.6		6.1		11.1		18.1		23.7		20.2		11.6		3.6		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		134		517945		5057396		S		0.713		1.291		-0.331		13.11		85.52		1.37				0		6.8		6.3		7.9		7.6		9.7		13.2		16		15.2		10.3		4.6		1		0		0.2		0.3		0.3		0.2		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		135		518110.5		5057231.9		GS		0.35		1.394		-0.053		22.57		77.43		0				0		13.1		9.5		10.7		8.6		8.2		10.3		13.1		12.8		8.9		4		0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		136		518207.9		5057064.2		S		1.227		0.627		-0.054		0		100		0				0		0		0		0		1.9		10		23.6		31		23.4		9.1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		137		518329.6		5056898.8		S		0.84		1.195		-0.133		5.89		94.11		0				0		1.5		4.4		10.7		11.2		12		11.8		14.4		15		11.8		5.9		1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		138		518414.1		5056713.7		S		0.91		0.719		0.062		0.44		99.56		0				0		0		0.4		2.1		6.5		20.2		27.1		23.2		14.1		5.5		0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		139		518537.8		5056587.7		S		0.683		1.44		-0.507		19.77		79.68		0.55				0		14.9		4.9		5.1		4.9		2.8		14.1		16.9		16.2		11.9		6		1.7		0.1		0		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		140		518654.5		5056417.6		S		1.346		0.573		0.033		0		100		0				0		0		0		0		0.1		5.9		21.4		33.3		27.2		11		1.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		141		518743.7		5056212.3		S		1.35		0.95		-0.601		3.1		93.48		3.41				0		1.8		1.3		1.2		1.4		3.9		21.3		24.6		20		12.1		5.7		2.2		0.9		0.5		0.5		0.5		0.5		0.5		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		142		518841.6		5056045.7		S		0.727		0.86		0.176		1.6		97.71		0.7				0		0.7		0.9		4.2		11.4		24.5		22.6		17.6		10.1		4.6		1.8		0.7		0.2		0.1		0.1		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		143		518967.4		5055899.5		S		0.857		0.88		-0.155		2.24		95.65		2.12				0		1.4		0.8		3.1		7.6		18.8		24		20.7		12.6		5.5		1.9		0.8		0.6		0.4		0.3		0.3		0.3		0.3		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		144		519061.1		5055729.3		S		0.783		1.157		0.154		4.04		94.74		1.22				0		0.4		3.6		10.9		15.4		14.6		11		12.7		12.7		10.1		5.6		1.7		0.1		0		0.3		0.3		0.2		0.1		0.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		145		519162		5055539.5		S		0.805		1.476		-0.33		17.66		80.66		1.67				0		8.8		8.8		7.1		6		6.5		8.8		12.6		15.2		13.6		8.2		2.7		0.1		0		0.3		0.4		0.3		0.2		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		146		519286.6		5055395		S		1.22		0.747		-0.143		0		99.35		0.65				0		0		0		1.1		4.3		9.7		22.7		26		20.9		11.2		3.3		0.2		0		0.3		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		147		519377.9		5055207		S		1.99		0.541		-0.006		0		100		0				0		0		0		0		0		0		2.1		15.3		33.3		32.9		14.6		1.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		148		519461.5		5055066.6		S		2.122		0.913		2.456		0		94.81		5.19				0		0		0		0		0		0		2.7		15.3		30.7		29.9		14		2.1		0		0		0.8		1.1		0.8		0.5		0.5		0.5		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		149		519591.3		5054866.7		S		1.863		0.542		-0.015		0		100		0				0		0		0		0		0		0.1		4.5		20.1		35.3		29.1		10.2		0.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		150		519716.7		5054718.7		S		1.874		0.578		0.014		0		100		0				0		0		0		0		0		0.2		5.6		20.2		32.6		28		12		1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		151		519816.4		5054539.1		S		2.022		0.752		0.467		0		98.14		1.86				0		0		0		0		0		0.6		6.5		17		25.4		24.8		16.1		6.5		1.2		0		0.5		0.6		0.4		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		152		519916.2		5054422.6		S		2.152		1.21		1.555		0		92.18		7.82				0		0		0		0		0		2.1		9.2		18.1		22.8		19.7		12.2		5.6		2.4		1.6		1.4		1.2		1		0.8		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		153		519813		5054009.2		MS		2.792		1.814		0.831		0		75.61		24.39				0		0		0		0		0.6		3.7		9		13.8		14.9		11.9		8.3		6.8		6.6		6.1		4.8		3.5		2.7		2.2		1.8		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		154		520111.6		5053984.5		SM		4.402		1.645		0.208		0		42.94		57.06				0		0		0		0		0.2		0.6		1.1		1.8		2.7		4.4		7.5		11.2		13.4		13.1		11		8.7		6.9		5.6		4.3		3.1		2.1		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		155		520257.2		5053812.8		MS		4.039		1.566		0.495		0		54.12		45.88				0		0		0		0		0.1		0.5		1.1		2		3.7		6.7		10.8		14.2		15		12.9		9.6		6.7		4.8		3.7		2.9		2.1		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		156		520358.4		5053701.6		MS		4.044		1.642		0.496		0		54.58		45.42				0		0		0		0.2		0.4		0.4		0.8		2.4		5.2		8.7		11.6		12.7		12.1		10.5		8.7		7.1		5.8		4.5		3.4		2.3		1.5		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		157		520499.1		5053509.6		MS		3.951		1.615		0.547		0		56.95		43.05				0		0		0		0.1		0.3		0.5		1.1		2.4		4.7		8.1		11.7		14		13.9		11.8		8.7		6.2		4.6		3.6		2.8		2.1		1.5		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		158		520592.3		5053376.4		S		2.629		1.556		1.062		0		82.76		17.24				0		0		0		0		0.1		2.3		7.6		13.7		16.9		15.5		11.9		8.6		6.1		4.3		3.1		2.4		2		1.7		1.4		1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		159		517450.2		5058621.7		S		0.493		0.748		-0.611		4.01		95.99		0				0		1.4		2.6		5.8		11.2		24.5		29.6		18.7		5.9		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		160		517569.3		5058452.2		S		0.313		0.959		-0.197		9.69		90.13		0.18				0		3.6		6		11.2		14.2		19.8		19.2		15		7.8		2.3		0.2		0.1		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		161		517671.4		5058248		S		0.527		1.14		-0.334		12.36		87.64		0				0		6.9		5.5		7.1		9.3		16		17.7		16.9		12.2		6.3		1.9		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		162		517805.5		5058086.9		GS		0.439		1.385		-0.401		25.09		74.91		0				0		15.8		9.3		5.6		4		5.3		13.6		19.9		17.2		8.1		1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		163		517865.3		5057937.5		S		0.984		0.969		-0.774		4.87		95.13		0				0		2.4		2.4		4		5.3		9.2		21.2		24.3		19.2		9.6		2.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		164		517996.2		5057759.7		S		0.32		0.99		-0.028		9.68		90.32		0				0		3.5		6.2		11.3		15.6		21.2		16.2		13.8		8.3		3.2		0.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		165		518096.5		5057581.7		S		0.826		1.369		-0.502		17.02		82.33		0.64				0		6.9		10.1		6.5		3.4		4.3		12.6		18.1		18		12.3		5.6		1.4		0		0.1		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		166		518193.2		5057383		S		0.438		0.95		0.704		2.56		97.11		0.33				0		0.7		1.9		8.9		22.4		31.6		10.1		8.6		7.1		5		2.6		0.7		0		0		0.1		0.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		167		518311.9		5057229.5		S		1.242		1.002		-0.696		3.37		94.67		1.97				0		1.4		2		3.1		4.5		7.5		15.1		21.6		21.4		14.3		5.9		1.2		0.1		0.4		0.5		0.3		0.2		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		168		518417.3		5057057.6		S		1.096		0.604		-0.076		0		100		0				0		0		0		0.1		2.8		13		27.2		31.3		19.8		5.6		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		169		518512.2		5056910.7		S		1.378		0.968		0.22		1.74		94.14		4.12				0		0.4		1.3		2.4		3		5.5		19		24.3		21		12.1		4.6		1.4		0.9		0.9		0.7		0.5		0.5		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		170		518654.3		5056750.2		S		0.999		0.952		-0.074		3.18		93.9		2.92				0		1.5		1.6		2.9		5.1		12.3		23.9		23.8		16.1		6.9		1.6		0.5		0.9		0.8		0.5		0.3		0.3		0.4		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		171		518757.3		5056562.2		S		1.395		0.85		0.745		0		96.86		3.14				0		0		0		0.3		2.7		9.6		19.4		25.1		21.6		12.2		4.2		1		0.7		0.8		0.6		0.4		0.3		0.4		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		172		518851.3		5056420		S		1.517		0.791		0.989		0		96.94		3.06				0		0		0		0		0.3		6.5		18.2		27.1		24.9		14		4.3		0.8		0.8		1		0.6		0.3		0.2		0.3		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		173		518971.4		5056221.3		S		1.485		0.944		0.651		0.5		95.31		4.2				0		0.1		0.4		1.1		2.4		6.6		19.7		23.8		20.1		12		5.4		2.5		1.7		1.2		0.7		0.4		0.4		0.5		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		174		519019.5		5056074.2		S		1.904		1.094		0.953		0		94.83		5.17				0		0		0		0		0.7		5.4		13.1		19.4		20.2		16		10.5		6.2		3.3		1.6		0.8		0.5		0.6		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		175		519145.5		5055867.8		S		2.019		1.607		0.16		4.8		86.85		8.35				0		2.6		2.2		2.5		2.8		3.5		7.7		12		15		15.5		13.3		9.4		5.3		2.4		1.1		0.9		1		0.9		0.7		0.5		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		176		519243.8		5055718.5		S		2.687		0.996		1.144		0		92.59		7.41				0		0		0		0.3		0.4		0.4		1.6		6.3		14.3		21.4		22.6		16.8		8.5		2.5		0.4		0.6		1		1		0.7		0.4		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		177		519375.1		5055551.5		S		2.684		1.418		1.07		0		86.23		13.77				0		0		0		0.2		0.6		1.8		4.8		10		15.3		18		16.5		12		7.1		3.7		2.1		1.7		1.6		1.5		1.2		0.9		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		178		519483		5055393.9		S		3.109		1.344		0.852		0		82.69		17.31				0		0		0		0.5		0.9		1		1.4		3.4		8.5		15.5		20.2		18.8		12.5		5.9		2.3		1.6		1.8		1.9		1.5		1		0.6		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		179		519606.9		5055225.6		S		0.935		1.151		1.224		2.41		94.05		3.54				0		0.8		1.6		3.6		8.3		21.7		22.8		17.2		9.6		4.7		2.9		2.1		1.2		0.6		0.4		0.5		0.6		0.5		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		180		519675.6		5055045.8		S		1.346		0.618		-0.068		0		100		0				0		0		0		0		0.9		7.2		20.3		30.9		26.8		12.2		1.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		181		519810.7		5054871.6		S		1.46		0.725		-0.507		0.63		99.37		0				0		0.2		0.4		1.2		2.3		5.3		14.1		25.6		28.2		17.6		4.9		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		182		519902.3		5054730.6		S		2.017		0.544		0.003		0		100		0				0		0		0		0		0		0		1.9		14.4		32.5		33.2		15.7		2.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		183		519995.8		5054521.8		S		2.074		0.608		-0.07		0		100		0				0		0		0		0.1		0.1		0.3		3.2		13.6		27.5		30.8		19		5.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		184		520143		5054374.4		S		2.454		1.255		1.74		0		90.89		9.11				0		0		0		0		0		0.2		4.3		13.3		21.6		23.1		16.9		8.5		2.9		1.2		1.3		1.5		1.4		1.1		0.8		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		185		520539.3		5053235		MS		3.987		1.619		0.435		0		56.72		43.28				0		0		0		0.2		0.6		0.9		1.1		1.6		3.2		6.8		11.7		15.3		15.3		12.2		8.4		5.8		4.5		3.8		3.1		2.3		1.6		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		186		517537		5058776.3		S		0.513		0.912		-0.315		6.16		93.84		0				0		2.1		4		7.6		12.3		20.8		21.6		17.6		10		3.4		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		187		517652.4		5058618.7		S		0.81		0.899		-0.746		4.9		95.1		0				0		1.8		3.1		4.9		6.4		12.9		23.9		25.1		16.2		5.4		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		188		517740.6		5058435.4		S		0.515		0.883		-0.098		4.76		95.07		0.17				0		1.2		3.6		7.5		13.3		23.2		21.8		16.1		8.6		3.1		0.8		0.3		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		189		517861		5058272.4		S		0.782		0.723		-0.181		0.81		99.19		0				0		0.1		0.7		3.4		8.9		20.7		27.2		23.1		12.6		3.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		190		517967.3		5058073.7		S		1.082		0.617		-0.083		0		100		0				0		0		0		0.4		3.5		13.5		26.8		30.5		19.4		5.7		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		191		518078.8		5057923.2		S		1.488		0.571		-0.005		0		100		0				0		0		0		0		0		3		16.3		31.5		31.1		15.5		2.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		192		518205.5		5057744.2		MS		2.857		1.694		1.064		0		77.91		22.09				0		0		0		0		0		1.1		6.2		13.1		16.9		15.3		11		7.9		6.5		5.5		4.2		3		2.2		1.9		1.7		1.4		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		193		518267.4		5057578.7		S		1.388		0.887		0.492		0		96		4				0		0		0		1.4		3.7		8.4		16.6		23.8		23.1		14		4.4		0.3		0.3		1		0.9		0.5		0.3		0.4		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		194		517620.8		5057380.7		S		2.453		0.936		0.8		0		95.66		4.34				0		0		0		0.2		0.4		0.8		3.2		9		17.1		22.8		21.9		14.5		5.9		0.9		0		0.5		0.9		0.7		0.5		0.3		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		195		518401.2		5057268		S		1.447		1.306		1.424		0.33		93.37		6.3				0		0		0.3		1.9		4.6		13		21.6		20.8		14.9		8		3.7		2.5		2.4		1.9		1.2		0.7		0.6		0.6		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		196		518506.6		5057093		S		1.162		1.569		0.73		7.66		85.73		6.61				0		3		4.6		6.4		7.5		9.9		14.1		16.5		14.7		9.5		4.2		1.7		1.4		1.6		1.4		0.9		0.7		0.6		0.6		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		197		519403.4		5054400.1		SM		4.355		1.8		0.05		0		43.82		56.18				0		0		0		0.3		0.8		1.2		1.6		2.1		2.8		4.5		7.4		10.6		12.3		12		10.3		8.5		6.9		5.6		4.4		3.3		2.4		1.6		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		198		519878.2		5055072.1		S		0.786		1.212		-0.71		13		84.65		2.35				0		7.6		5.4		4.4		4.2		7		17.5		21.1		17.3		9.3		2.9		0.5		0.4		0.5		0.4		0.3		0.3		0.3		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		199		519994.9		5054918.1		S		1.183		0.642		-0.051		0		100		0				0		0		0		0.3		2.7		11.2		24.2		30.2		22		8.4		0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		200		520113.1		5054707.5		S		1.689		0.542		-0.053		0		100		0				0		0		0		0		0		0.6		8.5		26.6		36.1		22.8		5.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		201		520230.2		5054549.9		S		1.99		0.66		1.335		0		98.15		1.85				0		0		0		0		0		0		2.9		17		33.4		30.5		12.8		1.6		0		0		0.7		0.8		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		202		520313.5		5054382.7		S		1.732		0.753		-0.619		0		100		0				0		0		0		0.8		1.9		3.3		8.1		19		28.6		25.1		11.6		1.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		203		520435.3		5054206.1		S		1.455		0.862		0.35		0		97.31		2.69				0		0		0		0.4		3		9.3		17.6		22.8		20.8		13.6		6.5		2.4		0.9		0.6		0.5		0.4		0.4		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		204		520541.6		5054052.7		MS		3.524		1.572		0.505		0		69.18		30.82				0		0		0		0.4		0.9		1.6		2.1		3		5.2		9.4		14.5		17.1		15.1		10.2		5.7		3.4		2.7		2.6		2.3		1.7		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		205		517750.1		5058782.9		S		0.946		0.951		-0.714		4.9		95.1		0				0		2.2		2.7		3.8		4.9		11		23.1		24		17.5		8.5		2.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		206		517865.8		5058630		S		0.768		1.206		-0.427		11.07		87.45		1.48				0		5		6.1		6.9		6.7		9.1		16.5		18.9		15.5		9		3.6		1		0.3		0.3		0.3		0.2		0.2		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		207		517951.2		5058442.5		S		2.007		0.692		1.041		0		97.28		2.72				0		0		0		0		0		0.1		4.2		17		29.8		28.5		14.7		3		0		0		0.7		0.7		0.4		0.2		0.2		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		208		517407		5058083.4		S		0.653		1.14		0.594		6.18		90.55		3.27				0		2.3		3.9		6.6		11.4		20.6		21.7		15.1		6.8		2.4		1.8		2.3		1.8		0.9		0.4		0.4		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		209		517518.6		5057909.7		S		1.586		1.249		-0.347		6.36		87.99		5.65				0		3.6		2.8		2		0.9		1.1		7.5		20.3		27		20.1		8		1.2		0		0.6		1.2		1		0.7		0.5		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		212		518313.2		5057504.3		S		1.416		0.619		-0.497		0.4		99.6		0				0		0.1		0.3		0.7		1.5		3.9		15.2		31.9		31.2		13.6		1.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		214		520073.2		5055025		S		1.916		1.768		0.511		5.27		85.28		9.46				0		2.6		2.7		3.3		3.8		6		8.6		11.7		14.1		14.4		11.9		7.7		3.8		1.7		1.2		1.2		1.3		1.2		1		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		215		520193.2		5054887.1		S		1.043		0.671		-0.05		0.51		99.07		0.43				0		0.2		0.3		1.1		4.1		13.8		28.6		27.1		17		6.3		0.8		0		0.3		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		216		520299		5054744.4		S		1.079		0.884		-0.359		1.57		98.43		0				0		0.3		1.3		3.9		6.9		11.6		19.3		22.9		19.5		11		3.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		217		520424.1		5054558.3		S		1.188		1.356		-0.142		8.43		87.53		4.04				0		3.1		5.3		6.5		5		5.3		8.8		16.7		20.9		16.2		7		1.1		0		0.1		0.6		0.7		0.6		0.5		0.5		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		218		520524.6		5054382.8		S		2.62		1.489		1.767		0		87.11		12.89				0		0		0		0		0		0		3.2		12.4		22		24.2		16.9		7.1		1.4		0.6		1.7		2.3		2.2		1.8		1.4		1.1		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		219		520594.9		5054242.4		S		2.102		0.532		0.015		0		100		0				0		0		0		0		0		0		0.7		11.1		30.6		35.5		18.7		3.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		220		520753.1		5054074.8		S		2.43		0.926		1.91		0		94.35		5.65				0		0		0		0		0		0		0.8		8.1		21.6		29.4		23.1		9.8		1.6		0		0.5		1.4		1.3		0.8		0.5		0.4		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		221		520849		5053879.7		MS		3.255		1.441		0.477		0		76.65		23.35				0		0		0		0.5		1.1		1.4		1.7		3.1		6.6		12.2		17.3		18.3		14.5		8.6		4.1		2.2		1.9		1.9		1.7		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		222		517328.1		5058803.1		S		1.226		1.653		0.467		9.96		84.21		5.83				0		4		6		6.9		6.3		8		10.9		13.9		14		11.2		7.3		3.9		1.8		0.9		0.8		0.8		0.8		0.7		0.6		0.5		0.4		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		223		520378.4		5054868.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		224		520509.2		5054742.1		S		1.237		0.815		-0.756		2.02		97.98		0				0		0.5		1.5		3		3.5		5.4		19		27.5		24.5		12.5		2.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		225		520617.3		5054556.6		S		1.487		0.735		-1.344		1.66		98.34		0				0		0.7		1		1		1		2.2		11.4		28.4		32.9		17.9		3.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		226		520726.9		5054403.7		S		1.853		0.517		-0.055		0		100		0				0		0		0		0		0		0		3.7		20.4		36.7		29.3		9.5		0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		227		520875		5054236.2		S		1.972		0.528		0.017		0		100		0				0		0		0		0		0		0		1.9		15.9		34.6		32.7		13.5		1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		228		520939.2		5054043.3		S		2.635		1.426		1.842		0		88.08		11.92				0		0		0		0		0		0		2		11.1		21.8		25.2		18.4		8		1.6		0.5		1.6		2.2		2.1		1.6		1.3		1		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		229		520695.8		5054717.7		S		0.568		1.196		-0.23		12.92		86.64		0.43				0		6.7		6.2		7.2		9		13		18.3		17.1		11.6		6.1		2.7		1.2		0.5		0.1		0		0		0.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		230		520805.3		5054579.8		S		1.552		0.62		-0.074		0		100		0				0		0		0		0		0.3		4		14.4		27.3		30.1		18.6		5.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		231		520923.4		5054391.9		S		1.854		0.572		0.032		0		100		0				0		0		0		0		0		0.1		5.7		21.2		33.3		27.4		11.2		1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		232		521036.3		5054270.7		S		1.826		0.487		-0.018		0		100		0				0		0		0		0		0		0		3		21.2		40.2		28.7		6.8		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		233		521122.3		5054057.6		S		1.779		0.482		-0.007		0		100		0				0		0		0		0		0		0		3.7		23.5		41.2		26.5		5.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		234		520860.6		5054676		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		235		521016		5054595.4		S		1.104		0.829		-0.959		2.73		97.27		0				0		0.6		2.2		3.6		3.6		5.5		21.9		29.9		23		8.9		0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		236		521121.1		5054414		S		1.41		0.669		-0.883		1.08		98.92		0				0		0.3		0.8		1		1.4		3		15.1		31.4		31		14.1		1.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		237		521232.1		5054235.6		S		1.719		0.52		0.021		0		100		0				0		0		0		0		0		0.2		7.1		26.4		37.3		23.5		5.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		238		521196.3		5054547.2		S		2.129		0.683		0.474		0		98.74		1.26				0		0		0		0		0		0.1		3.3		13.4		25.9		29		19.4		6.9		0.7		0		0.2		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		239		521327.9		5054436.2		S		1.414		0.547		-0.005		0		100		0				0		0		0		0		0		3.6		18.3		34.3		30.5		12.1		1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		240		517361.2		5058455.8		S		0.934		0.889		0.168		2.22		96.03		1.76				0		0.8		1.4		2.7		5.4		15.7		28.5		23		12.2		4.3		1.7		1.4		1.1		0.5		0.1		0.2		0.3		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		241		518732.9		5056893.5		S		1.804		1.036		0.683		0		94.4		5.6				0		0		0		0.4		1.9		5.8		12.6		19.5		21.4		16.7		9.4		4.3		2.4		1.8		1.3		0.7		0.5		0.4		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		242		516490.6		5051968.4		M		5.325		1.565		-0.23		0		19.29		80.71				0		0		0		0		0.1		0.4		0.6		0.9		1.1		1.5		2.6		4.7		7.3		9.8		11.8		12.7		12.4		10.9		8.6		6.1		4		2.5		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		244		516525.7		5051810		SM		5.211		1.666		-0.495		0		20.8		79.2				0		0		0		0.3		0.6		0.7		0.8		0.9		1.1		1.6		2.7		4.8		7.3		9.8		11.7		12.7		12.4		10.8		8.3		5.8		3.7		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		245		517257.7		5050857.8		SM		5.331		2.02		-0.676		0		22.83		77.17				0		0		0		0.4		0.8		1.2		1.7		2.3		2.7		2.9		3		3.5		4.4		5.6		7.5		9.8		11.7		12.1		10.7		8.2		5.5		3.4		1.9		0.6		0		0		0		0		0		0		0		0		0		0		0

		246		519862		5047404.6		SM		4.998		1.57		-0.29		0		24.18		75.82				0		0		0		0.3		0.6		0.6		0.5		0.7		1		1.7		3.3		6.1		9.4		12.2		13.6		13.2		11.5		9		6.4		4.3		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		247		520089.7		5047143.1		SM		4.926		1.52		0.003		0		26.96		73.04				0		0		0		0		0		0.2		0.5		0.9		1.4		2.4		4.3		7.1		10.1		12.3		13.2		12.7		11		8.6		6.1		4		2.5		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		248		520187.2		5047029.6		SM		4.682		1.668		0.075		0		36.05		63.95				0		0		0		0.2		0.4		0.6		0.8		1.2		2		3.7		6.4		9.4		11.3		11.8		11.2		10.1		8.8		7.2		5.5		3.9		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		249		520258.2		5046923.7		SM		4.626		1.62		0.182		0		37.25		62.75				0		0		0		0		0.1		0.5		1		1.4		2.1		3.6		6.5		9.9		12.3		12.8		11.6		9.9		8.2		6.6		5		3.6		2.4		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		250		520351.2		5046796.5		SM		4.252		1.659		0.397		0		49.45		50.55				0		0		0		0		0.2		0.6		1		1.6		3		5.9		10.1		13.3		13.8		11.9		9.2		7.2		6		5.1		4		3		2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		251		520447		5046677.6		SM		4.597		1.699		0.125		0		39		61				0		0		0		0.2		0.5		0.8		1		1.3		2		3.8		6.9		10.3		12.2		12.1		10.7		9.2		7.8		6.6		5.2		3.9		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		252		520521.4		5046576.5		SM		4.673		1.702		0.085		0		36.37		63.63				0		0		0		0.2		0.4		0.6		1		1.4		2.1		3.6		6.2		9.4		11.6		12.1		11.2		9.8		8.2		6.8		5.4		4		2.8		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		253		520618.1		5046451.7		SM		4.178		1.799		0.255		0		49.68		50.32				0		0		0		0.2		0.5		0.9		1.6		3		5.1		7.6		9.7		10.7		10.6		9.8		8.8		7.8		6.8		5.6		4.2		3		2		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		254		520714		5046316.1		MS		3.865		1.951		0.333		0		56.82		43.18				0		0		0		0.3		0.7		1.4		2.7		4.9		7.6		9.8		10.7		10.1		8.7		7.6		6.9		6.5		5.9		5.1		4		2.9		2		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		255		520794.6		5046222.8		SM		4.595		1.76		0.06		0		38.72		61.28				0		0		0		0.1		0.3		0.4		0.9		2		4		6.1		7.6		8.4		8.9		9.4		9.9		9.9		9.2		7.7		5.8		4		2.6		1.6		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		256		520885.9		5046081.9		MS		3.794		1.841		0.432		0		61.85		38.15				0		0		0		0.6		1.1		1.1		1.1		2.6		6.2		10.9		13.9		13.6		10.8		7.7		5.8		5.2		4.9		4.4		3.6		2.6		1.8		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		257		520973.9		5045943.9		SM		4.492		1.665		0.316		0		43.62		56.38				0		0		0		0.2		0.4		0.4		0.5		1.3		3.3		6.3		9.2		10.9		11.1		10.4		9.6		8.8		7.9		6.6		5		3.5		2.3		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		258		521089		5045834.6		SM		4.711		1.783		-0.04		0		35.99		64.01				0		0		0		0.3		0.6		0.6		0.7		1.2		2.6		4.5		6.8		8.8		10		10.3		10.2		9.7		8.9		7.7		6.1		4.5		3.1		2		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		259		521155.1		5045718.6		SM		4.693		1.678		0.095		0		36.45		63.55				0		0		0		0.2		0.4		0.5		0.6		1.1		2.1		4.1		6.9		9.5		11.1		11.3		10.8		9.9		8.8		7.4		5.7		4.1		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		260		521254.7		5045601.6		SM		4.636		1.729		-0.029		0		37.16		62.84				0		0		0		0.2		0.5		0.8		1		1.2		1.9		3.7		6.6		9.7		11.5		11.6		10.7		9.7		8.5		7.2		5.6		4		2.7		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		261		521342.5		5045493.4		SM		4.641		1.739		-0.003		0		37.12		62.88				0		0		0		0.3		0.6		0.8		0.9		1.2		1.9		3.7		6.6		9.7		11.5		11.7		10.9		9.6		8.3		6.9		5.4		4		2.8		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		262		521423.4		5045361.4		SM		4.553		1.648		0.247		0		40.53		59.47				0		0		0		0		0.3		0.5		0.8		1		1.8		4		7.7		11.3		13		12.4		10.7		9		7.6		6.2		4.9		3.5		2.4		1.6		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		263		521538.1		5045237.2		SM		4.738		1.644		0.109		0		34.63		65.37				0		0		0		0.1		0.3		0.5		0.7		1		1.6		3.3		6.1		9.4		11.6		12.2		11.5		10.3		8.8		7.2		5.5		3.9		2.7		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		264		521621.8		5045114.7		SM		4.864		1.595		0.017		0		29.89		70.11				0		0		0		0		0.2		0.5		0.8		1.2		1.7		2.7		4.7		7.6		10.4		12.2		12.6		11.7		10		8		5.9		4.1		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		265		521713.6		5044961.3		SM		4.915		1.972		-0.611		0		26.89		73.11				0		0		0		0.7		1.4		1.5		1.6		1.8		2.1		2.6		3.4		4.9		6.9		9		10.8		11.6		11.2		9.7		7.5		5.4		3.7		2.4		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		266		521819.8		5044884.8		SM		4.633		1.793		-0.097		0		36.48		63.52				0		0		0		0.3		0.7		1.1		1.3		1.5		2.1		3.7		6.2		8.9		10.8		11.3		10.9		9.9		8.6		7.1		5.5		4		2.8		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		267		521896		5044787.9		SM		4.514		1.818		-0.181		0		37.4		62.6				0		0		0		0.4		0.9		1.4		1.8		2.2		2.6		3.5		5.5		8.3		10.8		11.9		11.6		10.2		8.5		6.7		5		3.5		2.4		1.6		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		268		516331.7		5051944.2		MS		3.629		1.696		0.869		0		70.07		29.93				0		0		0		0.4		0.7		0.5		0.4		2.3		7.5		14.2		17.8		15.8		10.3		5.7		3.9		3.9		4.1		3.7		3		2.2		1.5		1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		269		516386.9		5051795.9		SM		4.892		1.7		-0.026		0		32.08		67.92				0		0		0		0.2		0.4		0.6		0.7		0.9		1.6		3.2		5.8		8.5		10.2		10.6		10.5		10.1		9.6		8.5		6.8		5		3.3		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		270		516511		5051677		SM		4.972		1.686		0.002		0		29.56		70.44				0		0		0		0		0		0.1		0.8		1.2		1.7		2.8		5.1		7.8		9.9		10.8		10.9		10.5		9.8		8.6		6.9		5.1		3.6		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		271		516556.4		5051576.4		SM		5.03		1.96		-0.566		0		25.04		74.96				0		0		0		0		0.3		1.5		3		3.5		2.9		2		2.1		3.7		6		8.2		10.1		11.3		11.5		10.5		8.5		6.2		4.1		2.6		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		272		516987		5050879.1		S		1.33		0.956		3.022		0		95.6		4.4				0		0		0		0		0.6		8.5		25.5		33.5		21.4		5.6		0.2		0		0.3		0.8		0.6		0.4		0.5		0.7		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		273		517099.5		5050877.6		S		2.057		1.659		1.694		0		85.99		14.01				0		0		0		0		0.4		6.4		16.3		23		20.9		12.4		4.5		1.1		1.1		1.8		2		2		2		1.9		1.6		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		274		519654.7		5047468.9		SM		4.904		1.734		-0.241		0		28.71		71.29				0		0		0		0.3		0.7		0.8		1		1.2		1.5		2.3		4.2		7		9.8		11.6		12		11.3		9.9		8.2		6.4		4.7		3.3		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		275		519757.9		5047373.9		SM		4.983		1.624		-0.154		0		26.65		73.35				0		0		0		0.2		0.5		0.7		0.9		1		1.2		2		3.8		6.7		9.7		11.8		12.5		12		10.6		8.7		6.6		4.6		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		276		519846.2		5047249		S		2.081		1.857		1.205		0		83.85		16.15				0		0		0		1		4		9.8		15.9		17.8		14.3		9		5.4		3.8		3		2.4		2.2		2.3		2.4		2.2		1.8		1.3		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		277		519931.1		5047133.7		SM		4.822		1.636		0.063		0		33.12		66.88				0		0		0		0		0.2		0.5		0.8		1.1		1.7		3.2		5.9		8.9		10.8		11.3		11		10.5		9.6		8.2		6.3		4.4		2.8		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		278		520014.7		5047032		MS		3.579		2.23		0.21		0		58.01		41.99				0		0		0		0.7		2.1		4.5		6.8		7.6		7.1		6.7		7.1		7.7		7.7		7.1		6.5		6		5.6		5		4.1		3.1		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		279		520098		5046904.8		SM		4.997		1.693		-0.222		0		27.03		72.97				0		0		0		0		0.2		0.6		1.1		1.4		1.6		2.4		4.2		6.6		8.9		10.6		11.4		11.5		10.8		9.3		7.3		5.1		3.4		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		280		520187.9		5046791.2		SM		5.058		1.588		-0.085		0		26.19		73.81				0		0		0		0.2		0.3		0.4		0.6		0.9		1.4		2.5		4.3		6.7		8.9		10.6		11.7		12		11.3		9.6		7.3		5		3.2		1.9		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		281		520294.6		5046670		SM		4.898		1.635		0.113		0		31.94		68.06				0		0		0		0		0		0.3		0.5		0.9		1.9		3.7		6.2		8.5		10		10.7		10.8		10.6		9.8		8.4		6.6		4.7		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		282		520388.8		5046548.1		SM		4.781		1.773		-0.294		0		32.09		67.91				0		0		0		0.5		0.9		1.1		1.1		1.2		1.8		3.1		5.2		7.7		9.5		10.6		11		10.9		10.1		8.5		6.5		4.5		2.9		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		283		520472		5046432.2		S		2.128		1.74		1.178		0		85.68		14.32				0		0		0		0.8		3.3		8.3		14		16.5		15		11.5		8		5.1		3.2		2.3		2.1		2.1		2.1		1.8		1.4		1		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		284		520564.1		5046307.9		M		5.871		1.813		-0.872		0		13.74		86.26				0		0		0		0.1		0.4		0.7		1.1		1.6		1.8		1.7		1.7		2		2.6		4		6.5		9.8		12.8		14		12.9		10.2		7.2		4.8		2.9		1.2		0		0		0		0		0		0		0		0		0		0		0

		285		520649		5046206.3		S		2.233		1.983		1.105		0		80.34		19.66				0		0		0		0.8		3.6		9.5		15.9		17.7		13.8		8.2		4.5		3.3		3.1		3.1		3.1		3		2.9		2.5		2		1.4		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		286		520730.7		5046052.8		MS		4.06		1.844		0.34		0		54.07		45.93				0		0		0		0.4		0.7		0.8		1.1		2.6		5.7		9.3		11.6		11.6		10.2		8.6		7.5		6.8		6.1		5.2		4.1		3		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		287		520837		5045953		SM		4.514		1.767		0.011		0		40.36		59.64				0		0		0		0.3		0.7		0.9		1		1.4		2.6		4.8		7.5		10		11.2		11.1		10.3		9.2		8.1		6.8		5.2		3.7		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		288		520941.2		5045829.4		SM		4.611		1.654		0.272		0		39.37		60.63				0		0		0		0		0.1		0.3		0.6		1.1		2.3		4.5		7.7		10.6		12.1		11.9		10.6		9.2		7.9		6.6		5.2		3.8		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		289		521009.4		5045703.3		SM		4.781		1.674		0		0		32.87		67.13				0		0		0		0.2		0.5		0.7		1		1.2		1.6		2.8		5.3		8.5		11.1		12.2		11.9		10.6		9		7.3		5.7		4.1		2.9		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		290		521106.5		5045583.8		SM		4.817		1.597		0.172		0		32.52		67.48				0		0		0		0		0.3		0.5		0.7		0.9		1.4		2.8		5.4		8.9		11.7		12.7		12.1		10.7		8.9		7.2		5.6		4.1		2.8		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		291		521197.9		5045446.4		SM		4.854		1.706		-0.176		0		29.6		70.4				0		0		0		0.3		0.6		0.9		1		1.1		1.3		2.1		4.2		7.5		10.7		12.6		12.6		11.2		9.4		7.5		5.8		4.4		3.1		2.1		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		292		521287.8		5045337.7		SM		5.043		1.721		-0.308		0		25.08		74.92				0		0		0		0.2		0.5		0.7		0.9		1.2		1.6		2.1		3.5		5.8		8.5		10.9		12.1		12		10.9		9.1		7		5.1		3.6		2.4		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		293		521386.2		5045222.4		SM		5.083		1.636		-0.114		0		24.6		75.4				0		0		0		0		0.1		0.5		0.9		1.4		1.6		2.1		3.4		5.9		8.8		11.3		12.4		12.2		10.9		8.9		6.9		5		3.5		2.4		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		294		521469.1		5045079		SM		4.429		1.719		0.025		0		41.2		58.8				0		0		0		0.3		0.6		1		1.3		1.8		2.4		3.9		6.8		10.4		12.7		12.8		11.3		9.2		7.4		5.8		4.4		3.2		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		295		521568.7		5044981		SM		4.967		1.517		-0.01		0		25.84		74.16				0		0		0		0		0.2		0.4		0.6		0.9		1.3		2		3.8		6.6		9.9		12.5		13.6		13		11		8.5		6		4		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		296		521649.9		5044878.8		SM		4.461		1.839		-0.37		0		36.31		63.69				0		0		0		0.7		1.4		1.6		1.7		1.9		2.2		3		5		7.9		10.8		12.5		12.5		11		8.8		6.6		4.6		3.1		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		297		516171.6		5051920.5		MS		3.961		1.917		0.157		0		55.4		44.6				0		0		0		0.7		1.4		1.8		1.9		2.5		4.4		7.6		11		12.5		11.6		9.3		7.2		6.1		5.6		5		4.1		3		2.1		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		298		516267.7		5051796.2		SM		4.345		1.92		0.136		0		45.5		54.5				0		0		0		0		0.1		0.6		1.7		3.6		5.8		7.5		8.5		8.8		8.8		8.5		8.2		8		7.6		6.9		5.6		4.1		2.7		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		299		516356.7		5051657		MS		3.961		1.804		0.506		0		59.07		40.93				0		0		0		0.4		0.8		0.9		1		2		5		9.7		13.5		14.1		11.7		8.5		6.3		5.4		5		4.5		3.7		2.9		2.1		1.4		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		300		516457.8		5051567.8		SM		4.9		1.688		-0.049		0		31.26		68.74				0		0		0		0.1		0.3		0.5		0.7		1		1.7		3.1		5.5		8.2		10.1		10.7		10.7		10.4		9.9		8.7		6.9		4.9		3.2		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		301		516541.8		5051412.5		SM		4.715		1.91		-0.065		0		36.56		63.44				0		0		0		0		0		0.5		1.5		2.7		4		5.3		6.6		7.7		8.3		8.6		8.8		9.1		9		8.3		6.9		5.1		3.6		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		302		516652.4		5051344.3		SM		4.764		1.736		0.073		0		35.16		64.84				0		0		0		0.1		0.3		0.5		0.9		1.3		2		3.6		6.2		9.2		11		11.3		10.6		9.6		8.5		7.3		5.9		4.5		3.2		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		303		516721.4		5051216.3		SM		4.808		1.727		0.155		0		35.42		64.58				0		0		0		0		0.2		0.5		0.8		1.2		2		3.7		6.5		9.4		11		11.1		10.2		9.2		8.3		7.3		6.1		4.7		3.4		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		304		516887.4		5050922.3		S		1.099		0.851		3.23		0		96.47		3.53				0		0		0		0		2.4		14		30.4		31.5		15.3		2.3		0		0		0.4		0.7		0.4		0.3		0.4		0.6		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		305		517560.6		5050076.7		M		5.856		1.462		-0.43		0		10.16		89.84				0		0		0		0		0		0.1		0.4		0.6		0.9		1.1		1.4		2.2		3.6		5.9		9.1		12.4		14.6		14.6		12.4		9		5.8		3.5		1.9		0.6		0		0		0		0		0		0		0		0		0		0		0

		306		519519		5047479.2		SM		4.645		1.773		0.011		0		37.88		62.12				0		0		0		0.3		0.5		0.7		0.9		1.2		2.2		4.2		7.1		9.7		11.1		10.9		10.1		9.2		8.3		7.2		5.7		4.2		2.9		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		307		519612.7		5047383		MS		2.208		2.162		1.203		0		76.29		23.71				0		0		0		0.1		2		10.8		23.1		23.9		11.7		1.9		0		0.5		2.3		3.2		3.4		3.4		3.5		3.2		2.7		1.9		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		308		519697.2		5047239		MS		2.013		2.153		1.143		0		78.68		21.32				0		0		0		2.1		6.7		13.7		19.3		18		10.5		3.3		0.6		1.5		3		3.4		3.3		3.1		3		2.8		2.2		1.5		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		309		519816.2		5047071.9		MS		2.948		1.992		0.77		0		70.2		29.8				0		0		0		0		0.1		3		9.8		15.6		15.8		10.8		5.9		4.3		4.8		5.3		5.1		4.6		4.1		3.5		2.8		2		1.3		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		310		519857.4		5047017.2		MS		2.217		2.056		1.192		0		78.13		21.87				0		0		0		0.2		2.9		10.2		18.5		20.8		14.6		5.9		1.2		1.2		2.7		3.5		3.4		3.2		3		2.8		2.2		1.6		1		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		311		519954.5		5046886.4		S		1.738		1.778		1.669		0		86.17		13.83				0		0		0		0.6		4.3		12.7		21.6		22.8		15		5.6		0.9		0.8		1.8		2.1		1.9		1.8		1.9		1.9		1.6		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		312		520034.8		5046757.3		S		1.343		1.393		2.062		0		92.84		7.16				0		0		0		1		5.6		15.4		24.7		24.2		14.3		4.4		0.6		0.9		1.7		1.5		1		0.9		1		1		0.8		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		313		520130.6		5046665.9		MS		3.093		2.208		0.431		0		65.99		34.01				0		0		0		0.8		2.8		6.5		10.2		10.8		8.3		6		5.9		7.1		7.5		6.8		5.7		4.9		4.4		3.8		3.1		2.2		1.5		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		314		520224.3		5046533.3		SM		4.575		1.9		-0.206		0		36.84		63.16				0		0		0		0.2		0.6		1.4		2.2		2.8		3.2		4		5.7		7.6		9.2		10		10.2		9.9		9.1		7.8		6		4.3		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		315		520322.4		5046381		SM		4.673		1.929		-0.417		0		33.43		66.57				0		0		0		0.8		1.4		1.6		1.4		1.5		1.9		2.9		4.9		7.4		9.6		10.8		10.9		10.4		9.3		7.9		6.2		4.5		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		316		520401.4		5046288.3		SM		4.728		1.769		-0.146		0		33.31		66.69				0		0		0		0.3		0.6		0.9		1.1		1.6		2.2		3.3		5.2		7.9		10.3		11.6		11.6		10.6		9.1		7.4		5.7		4.2		2.9		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		317		520502.2		5046171.2		SM		4.723		1.805		-0.084		0		35.08		64.92				0		0		0		0.2		0.5		0.9		1.4		1.9		2.7		4		6		8		9.5		10.2		10.4		10		9.2		7.8		6.2		4.5		3.1		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		318		520588.9		5046029.7		SM		4.898		1.845		-0.103		0		32.02		67.98				0		0		0		0.3		0.5		0.7		0.8		1.3		2.3		3.9		5.8		7.6		8.9		9.8		10.2		10.1		9.5		8.3		6.8		5.1		3.7		2.5		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		319		520684.6		5045937.6		SM		4.824		1.772		-0.209		0		31.14		68.86				0		0		0		0.3		0.7		0.9		1		1.3		1.9		3.1		5		7.4		9.6		11		11.5		11		9.7		8		6.2		4.6		3.2		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		320		520783.9		5045805.6		SM		5.111		1.591		-0.109		0		23.86		76.14				0		0		0		0		0.3		0.5		0.7		1		1.4		2		3.5		5.8		8.6		11.1		12.5		12.6		11.4		9.3		7		5		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		321		520874.3		5045678.4		SM		4.984		1.79		-0.37		0		25.9		74.1				0		0		0		0		0.2		0.8		1.6		2.4		2.8		2.8		3.4		4.9		7.2		9.6		11.5		12.1		11.4		9.6		7.3		5.2		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		322		520965.5		5045563.1		SM		4.759		2.007		-0.663		0		28.27		71.73				0		0		0		1.2		2.1		1.9		1.5		1.5		1.9		2.4		3.3		5		7.5		10.1		11.9		12.1		10.9		8.8		6.5		4.6		3.1		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		323		521060.2		5045436.4		SM		4.705		1.756		0.241		0		36.8		63.2				0		0		0		0		0		0.3		1.2		1.9		2.4		3.5		6		9.5		12.1		12.6		11.2		9.2		7.4		6.1		5.1		4.1		3.2		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		324		521147.6		5045325.3		MS		3.657		1.706		0.233		0		60.72		39.28				0		0		0		0.4		1		1.9		3		4.2		5.6		7.6		10.6		13		13.3		11.3		8.2		5.6		4.1		3.1		2.5		1.8		1.3		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		325		521230.5		5045212.3		SM		4.095		2.141		0.047		0		48.19		51.81				0		0		0		0.3		1		2.5		4.5		5.8		6		5.7		6.3		7.6		8.4		8.5		8		7.4		6.8		6		4.9		3.8		2.8		1.9		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		326		521339.3		5045089.9		SM		4.03		1.916		0.041		0		49.68		50.32				0		0		0		0.4		1.1		2.1		3.2		4.1		4.8		5.9		7.7		9.6		10.8		10.6		9.5		8		6.5		5.1		3.8		2.7		1.9		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		327		521429.4		5044961.5		SM		4.398		1.8		-0.197		0		39.14		60.86				0		0		0		0.3		0.7		1.4		2.1		2.8		3.4		4.2		5.8		8.1		10.2		11.4		11.5		10.6		8.9		6.8		4.7		3		1.9		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		328		516024.9		5051900.5		S		2.168		1.229		1.521		0		92.89		7.11				0		0		0		0		0.3		3.1		9.1		16.6		21		19.5		13.5		7		2.8		1		0.8		1		1		0.9		0.8		0.6		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		329		516124.3		5051773.8		MS		2.824		2.229		0.718		1.84		69.68		28.47				0		0.7		1.1		0.6		1.1		3		11.5		15.9		14.9		9.9		5.4		3.7		3.7		4		4.1		4		3.9		3.6		3		2.3		1.7		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		330		516208.7		5051657.2		SM		4.271		2.117		0.094		0		45.92		54.08				0		0		0		0		0.1		1		3.2		5.9		7.7		7.9		7.2		6.5		6.4		6.7		7.3		7.8		7.8		7.1		5.8		4.4		3.1		2.1		1.3		0.5		0		0		0		0		0		0		0		0		0		0		0

		331		516301.9		5051529.3		SM		4.742		1.828		-0.075		0		34.87		65.13				0		0		0		0		0		0.4		1.5		2.7		3.8		4.6		5.8		7.3		8.7		9.5		9.8		9.8		9.4		8.4		6.7		4.8		3.2		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		332		516388.7		5051407.3		MS		3.283		2.161		0.56		0		65.8		34.2				0		0		0		0.1		1.2		3.9		7.7		10.8		11.6		10.2		8.1		6.5		5.5		5		4.8		4.8		4.8		4.4		3.6		2.7		1.9		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		333		516489.9		5051289.6		S		1.666		1.544		1.962		0		90.39		9.61				0		0		0		0.2		3.3		11.2		20.5		23.6		18.1		9		2.7		0.8		1		1.4		1.3		1.2		1.3		1.3		1.2		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		334		516569.7		5051162.3		SM		4.548		1.745		0.264		0		42.01		57.99				0		0		0		0		0		0.2		0.8		1.7		3.1		5.5		8.4		10.8		11.6		10.7		9.4		8.3		7.4		6.6		5.4		4.1		2.9		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		335		516646.1		5051060		SM		5.014		1.642		-0.054		0		28.57		71.43				0		0		0		0.2		0.3		0.4		0.6		1		1.7		2.9		4.9		7.3		9.2		10.3		10.9		11		10.6		9.3		7.3		5.2		3.3		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		336		516736.3		5050951.1		SM		5.181		1.822		-0.385		0		23.97		76.03				0		0		0		0.3		0.7		1		1.1		1.2		1.3		1.8		3.2		5.5		8		9.9		10.9		11.1		10.7		9.7		8		6.1		4.4		2.9		1.7		0.6		0		0		0		0		0		0		0		0		0		0		0

		337		516838.2		5050839.4		SM		4.76		1.798		-0.143		0		33.33		66.67				0		0		0		0		0.2		0.8		1.6		2.3		2.6		3.3		5.1		7.6		9.7		10.7		10.7		10.2		9.4		8.1		6.5		4.7		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		338		516893		5050684.6		SM		4.868		1.624		0.087		0		31.5		68.5				0		0		0		0		0.3		0.5		0.7		1.1		1.6		2.8		5.2		8.4		10.9		12		11.7		10.7		9.4		7.8		6.1		4.4		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		339		517002.9		5050576.4		SM		4.874		1.54		0.096		0		29.14		70.86				0		0		0		0		0.2		0.4		0.6		1		1.4		2.2		4.4		7.8		11.2		13.2		13.3		11.8		9.7		7.6		5.6		4		2.7		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		340		517086		5050476.5		SM		4.73		1.577		0.204		0		33.94		66.06				0		0		0		0		0.1		0.4		0.7		1.1		1.6		2.8		5.4		9.3		12.5		13.6		12.6		10.6		8.4		6.6		5.1		3.7		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		341		517380.3		5050093.5		M		5.515		1.58		-0.509		0		15.67		84.33				0		0		0		0.2		0.3		0.5		0.8		1.2		1.4		1.5		1.9		3		5		7.7		10.6		12.8		13.7		12.7		10.2		7.3		4.6		2.8		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		342		517662.6		5049692		SM		4.056		2.242		-0.015		0		45.39		54.61				0		0		0		0		0.1		2.3		6.6		9.8		8.9		5.7		3.5		3.6		5		6.6		7.8		8.6		8.6		7.7		6.1		4.2		2.6		1.5		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		343		519275.2		5047566.7		S		1.724		1.617		1.894		0		88.06		11.94				0		0		0		0.2		2.6		10.2		21.1		25.7		18.6		7.2		1		0.1		1.2		2		1.9		1.7		1.6		1.5		1.3		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		344		519362.5		5047472.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		345		519469.6		5047343.2		MS		3.257		2.421		0.337		0		58.5		41.5				0		0		0		0.3		2.5		7.5		12.7		13.4		8.8		3.6		1.8		3		4.8		5.8		6.2		6.3		6.2		5.6		4.5		3.1		2		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		346		519540.8		5047217.1		SM		4.608		1.953		-0.546		0		32.17		67.83				0		0		0		1.2		2.1		2.1		1.7		1.3		1.1		1.6		3.5		7		10.6		12.7		12.6		11		8.9		7		5.4		4		2.8		1.9		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		347		519626.5		5047111.3		S		1.978		2.004		1.366		0		82.04		17.96				0		0		0		0.9		4.5		12.2		19.8		20.5		13.3		5.1		1.4		1.6		2.7		2.9		2.6		2.4		2.3		2.2		1.9		1.5		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		348		519722.3		5046984.6		SM		4.357		2.145		-0.268		0		38.79		61.21				0		0		0		0.2		0.9		2.8		4.9		5.8		4.8		3.6		3.7		5.2		7		8.5		9.4		9.7		9.3		8		6.2		4.4		2.8		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		349		519803.5		5046860.3		SM		4.986		1.606		-0.076		0		26.94		73.06				0		0		0		0.2		0.4		0.5		0.7		0.9		1.2		2		4		7		10.1		12		12.5		11.8		10.4		8.5		6.5		4.7		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		350		519904.7		5046751		SM		4.951		1.55		-0.027		0		27.14		72.86				0		0		0		0		0.2		0.5		0.8		1.1		1.3		2		3.9		7.1		10.3		12.5		13		12.1		10.5		8.5		6.3		4.4		2.8		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		351		519992.6		5046627.9		SM		4.988		1.722		-0.213		0		27.62		72.38				0		0		0		0.1		0.4		0.7		1.1		1.4		1.8		2.7		4.3		6.5		8.7		10.4		11.3		11.4		10.7		9.1		7.1		5.1		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		352		520091.3		5046521.5		SM		4.881		1.794		-0.41		0		27.5		72.5				0		0		0		0.4		0.8		1.2		1.5		1.7		2		2.4		3.5		5.7		8.4		10.8		12.2		12.2		10.8		8.7		6.5		4.5		3.1		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		353		520184.2		5046405.6		SM		5.063		1.714		-0.413		0		23.95		76.05				0		0		0		0.4		0.7		0.9		0.9		1		1.3		1.8		3.2		5.5		8.3		10.8		12.3		12.4		11.3		9.4		7.2		5.1		3.5		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		354		520268.2		5046301		SM		5.255		1.576		-0.229		0		20.2		79.8				0		0		0		0		0.3		0.5		0.8		1		1.3		1.7		2.7		4.6		7.4		10.2		12.4		13.1		12.3		10.4		7.9		5.6		3.7		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		355		520344.4		5046168.3		SM		4.899		1.79		-0.313		0		27.98		72.02				0		0		0		0.3		0.7		1		1.3		1.6		1.8		2.3		3.7		6.1		9		11.3		12.2		11.7		10.1		8.2		6.3		4.6		3.4		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		356		520435.8		5046010.1		SM		5.203		1.823		-0.211		0		24.97		75.03				0		0		0		0		0.2		0.5		1		1.5		2		2.7		3.9		5.7		7.5		9.1		10.3		10.9		10.7		9.5		7.9		6.1		4.6		3.2		2		0.7		0		0		0		0		0		0		0		0		0		0		0

		357		520545.3		5045925.8		SM		4.591		2.128		-0.512		0		34.12		65.88				0		0		0		1.4		2.5		2.5		1.9		1.7		2.1		3.1		4.6		6.3		8		9.3		10.1		10.2		9.6		8.2		6.4		4.7		3.3		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		358		520624.3		5045815.8		S		1.454		0.653		1.454		0		96.81		3.19				0		0		0		0		0		2.9		18.1		34.3		29.4		11		0.9		0		0.2		0.9		0.7		0.3		0.2		0.3		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		359		515899.2		5051828.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		360		515976.3		5051746.6		S		1.19		0.809		-0.461		1.95		94.9		3.15				0		1.1		0.9		1.3		1.9		6.3		25.7		27.7		20.2		9.3		2.1		0.1		0.3		0.6		0.4		0.3		0.4		0.5		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		361		516048.9		5051659.2		S		1.251		1.024		1.72		1.77		94.03		4.2				0		1.1		0.7		0.8		2.1		6.2		27.5		30.3		19.3		6.1		0.5		0.2		1.1		1.1		0.6		0.4		0.5		0.6		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		362		516155.9		5051512.8		S		1.388		1.776		1.311		6.99		82.91		10.1				0		3.3		3.7		3.5		3.4		6.8		21.4		22.8		15.8		6.4		1.1		0.4		1.3		1.7		1.4		1.3		1.3		1.3		1.2		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		363		516234.8		5051407.5		SM		3.997		2.197		0.011		0		48.05		51.95				0		0		0		0		0.9		3.2		6		7.4		6.7		5.3		5		6.1		7.3		7.9		8		7.9		7.4		6.5		5.2		3.8		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		364		516332.2		5051277.9		MS		3.117		2.493		0.397		0		60.84		39.16				0		0		0		1		3.9		8.8		12.9		12.4		7.9		3.6		2.2		3.3		4.8		5.5		5.7		5.6		5.5		5		4.2		3.1		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		365		516414.1		5051167.2		SM		4.318		2.025		-0.037		0		42.55		57.45				0		0		0		0		0		0.6		3.1		6.2		7.6		6.8		5.7		5.8		6.8		7.8		8.6		8.9		8.8		7.9		6.2		4.3		2.6		1.5		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		366		516516.5		5051032.8		MS		3.855		2.068		0.249		0		52.45		47.55				0		0		0		0		0.1		1.7		4.9		8.2		9.2		7.9		6.4		6.4		7.5		8.4		8.3		7.5		6.3		5.1		4		3		2.2		1.5		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		367		516608.3		5050929.3		MS		2.508		1.888		1.169		0		79.32		20.68				0		0		0		0		0.6		4.9		12.2		18.1		17.9		12.4		6.5		3.6		3.1		3.3		3.2		3		2.8		2.6		2.1		1.6		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		368		516692.7		5050823.5		SM		4.661		1.819		-0.058		0		36.7		63.3				0		0		0		0.1		0.3		0.6		1.2		2.3		3.7		5		6.5		7.9		9		9.6		9.8		9.8		9.3		8.1		6.3		4.5		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		369		516750.8		5050685.4		SM		4.894		1.817		-0.168		0		31.02		68.98				0		0		0		0		0		0		0.8		2.6		3.9		4.6		5.3		6.3		7.5		8.7		9.7		10.4		10.4		9.5		7.7		5.5		3.6		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		370		516862.8		5050583.2		SM		4.982		1.722		-0.081		0		30.06		69.94				0		0		0		0		0.3		0.5		0.8		1.3		2.2		3.6		5.4		7.3		8.7		9.6		10.2		10.5		10.2		9.2		7.5		5.5		3.6		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		371		516962.6		5050457.1		SM		4.499		1.794		0.052		0		41.81		58.19				0		0		0		0.3		0.6		0.9		1.1		1.5		2.6		4.8		7.8		10.5		11.6		10.9		9.6		8.5		7.6		6.7		5.4		4		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		372		517056.7		5050336.3		SM		5.024		1.747		-0.308		0		26.39		73.61				0		0		0		0.2		0.5		0.8		1		1.2		1.5		2.2		3.8		6.3		8.9		10.7		11.4		11.3		10.5		9.1		7.3		5.4		3.7		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		373		517157.4		5050206.7		SM		4.566		2.299		-0.493		0		33.29		66.71				0		0		0		0.9		2.2		3.4		4.3		4.2		3.4		2.6		2.8		3.9		5.6		7.4		9.1		10.1		10.2		9.1		7.3		5.4		3.7		2.4		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		374		517210		5050091.8		SM		5.068		1.773		-0.085		0		28.33		71.67				0		0		0		0.2		0.4		0.7		0.9		1.1		1.5		2.6		4.6		7.1		9.2		10.3		10.6		10.4		9.8		8.8		7.2		5.6		4		2.7		1.6		0.6		0		0		0		0		0		0		0		0		0		0		0

		375		517287.8		5049947.2		SM		4.54		1.734		0.1		0		40.36		59.64				0		0		0		0.2		0.5		0.8		1		1.2		1.9		3.8		7.2		10.8		12.8		12.4		10.6		8.7		7.3		6.2		5		3.8		2.7		1.8		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		376		517407.8		5049842		SM		5.039		1.555		-0.079		0		25.07		74.93				0		0		0		0.2		0.3		0.5		0.7		1		1.4		2.1		3.6		6.2		9.2		11.6		12.9		12.7		11.3		9.1		6.7		4.5		2.9		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		377		517502.7		5049693.3		SM		4.479		2.157		-0.273		0		36.85		63.15				0		0		0		0		0.7		2.3		4.4		5.7		5.2		3.9		3.6		4.7		6.4		8.1		9.2		9.7		9.4		8.4		6.7		4.9		3.3		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		378		518923.1		5047755.7		S		1.822		1.535		1.928		1.17		87.7		11.13				0		0.4		0.7		0.4		1.8		1.9		20.7		27.9		22.3		9.7		1.7		0.1		1.1		1.9		1.8		1.5		1.4		1.4		1.2		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		379		519041.8		5047671.5		S		1.421		1.657		2.23		0		89.16		10.84				0		0		0		0.3		3.7		16.6		31.7		26.6		8.5		0.4		0		0.1		1.1		1.5		1.3		1.4		1.6		1.7		1.4		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		380		519126.2		5047554.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		381		519214.9		5047450.9		S		1.248		1.395		2.263		2.1		90.88		7.02				0		1.2		0.9		1.6		1.8		8.4		36.4		29.6		11.1		0.9		0		0.1		0.9		1		0.8		0.9		1.1		1.2		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		382		519297.6		5047342.1		S		1.457		1.558		1.921		0		89.06		10.94				0		0		0		0.8		4.9		14.9		25.3		24.8		13.3		2.9		0		0.4		1.8		2.1		1.9		1.6		1.5		1.3		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		383		519392.7		5047196.3		SM		4.476		2.129		-0.426		0		35.72		64.28				0		0		0		0.6		1.6		2.9		3.8		3.9		3.2		2.9		3.8		5.6		7.4		9		10		10.3		9.8		8.4		6.5		4.5		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		384		519496.4		5047091.8		SM		5.192		1.558		-0.18		0		21.08		78.92				0		0		0		0		0		0.3		0.7		1.1		1.2		1.5		2.7		5.1		8.2		11		12.7		13		12		10		7.6		5.3		3.5		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		385		519594.7		5046980.6		MS		3.059		2.331		0.305		3.32		60.85		35.83				0		2.1		1.2		1.5		0		0.6		13.3		14.2		10.8		6.3		4.1		4.5		5.5		6		5.9		5.5		5		4.3		3.4		2.4		1.6		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		386		519697.2		5046843.3		SM		4.216		1.691		0.368		0		49.38		50.62				0		0		0		0.2		0.5		0.7		1.1		1.9		3.7		6.4		9.8		12.3		12.9		11.7		9.7		7.7		6		4.7		3.6		2.7		2		1.4		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		387		519806		5046740.5		SM		4.421		1.662		-0.024		0		39.44		60.56				0		0		0		0.2		0.6		1		1.5		1.8		2.2		3.3		6		9.8		13.1		14.1		12.8		10.1		7.4		5.3		3.8		2.8		1.9		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		388		520303.9		5046007.9		SM		5.07		1.676		-0.283		0		24.69		75.31				0		0		0		0.1		0.4		0.7		1		1.3		1.6		2.3		3.6		5.7		8.1		10.3		11.8		12.3		11.5		9.7		7.4		5.2		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		389		520406.4		5045884.8		SM		5.097		1.637		-0.152		0		25.18		74.82				0		0		0		0		0.1		0.4		0.8		1.2		1.6		2.4		4		6.2		8.5		10.3		11.5		11.9		11.2		9.7		7.6		5.4		3.5		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		390		520515.3		5045751.7		SM		4.462		1.729		0.01		0		39.6		60.4				0		0		0		0		0.4		0.9		1.7		2.5		3.2		4.2		6.3		9.1		11.4		12.2		11.5		9.9		8.1		6.3		4.6		3.3		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		391		515774.1		5051663.8		S		2.374		1.257		1.704		0		91.55		8.45				0		0		0		0		0		0.6		5.8		14.5		21.7		22		15.8		8		3		1.3		1.2		1.3		1.2		1		0.8		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		392		515809		5051749.7		S		1.804		1.186		2.119		0		93.81		6.19				0		0		0		0		0.2		5.1		14.9		23.5		24		16.5		7.3		1.8		0.4		0.7		0.9		0.9		0.8		0.8		0.7		0.6		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		393		515914.8		5051618.9		S		1.739		1.046		2.631		0		95.02		4.98				0		0		0		0		0		2.9		13.7		26.3		28.5		17.8		5.5		0.3		0		0.4		0.8		0.7		0.5		0.5		0.6		0.6		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		394		516017.9		5051529.7		S		2.087		1.328		1.823		0		92.61		7.39				0		0		0		0		0.5		4.1		10.9		18.5		22		18.8		11.6		4.9		1.3		0.5		0.9		1.2		1.2		1		0.8		0.7		0.5		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		395		516088.9		5051380.9		MS		3.061		1.83		0.52		0		75.84		24.16				0		0		0		1.2		2.5		3.5		4.3		5.9		8.8		12.3		14.4		13.3		9.6		5.7		3.5		2.9		2.9		2.7		2.3		1.7		1.2		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		396		516180.8		5051257.8		SM		4.345		1.679		0.342		0		47.31		52.69				0		0		0		0.2		0.5		0.8		1.2		1.4		2.2		4.6		8.9		13.1		14.5		12.6		9.5		7.1		5.9		5.2		4.3		3.3		2.3		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		397		516256.4		5051140		SM		5.251		1.532		-0.105		0		20.38		79.62				0		0		0		0		0.2		0.3		0.5		0.7		0.9		1.4		2.7		5.2		8.2		10.9		12.6		12.9		12		10.1		7.8		5.5		3.7		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		398		516363.4		5051030.6		SM		5.169		1.538		-0.113		0		22.31		77.69				0		0		0		0.1		0.3		0.4		0.5		0.8		1.2		1.8		3.2		5.6		8.5		11		12.5		12.9		11.9		10		7.5		5.1		3.3		2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		399		516459.9		5050912.3		SM		5.001		1.765		-0.305		0		26.17		73.83				0		0		0		0		0		0.4		1.5		2.6		3.1		3		3.4		4.9		7.3		9.6		11.3		11.9		11.3		9.7		7.5		5.3		3.5		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		400		516543.5		5050789.7		SM		4.663		1.993		-0.23		0		34.38		65.62				0		0		0		0		0		0.9		2.7		4.5		5		4.5		4.3		5.3		7.1		8.6		9.7		10.1		9.7		8.6		6.9		5		3.4		2.1		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		401		516637.1		5050652.9		MS		3.293		2.217		0.589		0		63.74		36.26				0		0		0		0		0.1		3.2		9.3		14.1		13.6		9.2		5.3		4.2		4.7		5.2		5.2		5.1		5		4.6		3.9		3		2.1		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		402		516731.1		5050558.4		S		2.1		1.87		1.542		0		82.87		17.13				0		0		0		0		1		7.9		18		23.4		19		9.3		2.2		0.5		1.5		2.4		2.5		2.4		2.4		2.3		2		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		403		516800		5050438.8		SM		4.028		2.154		0.04		0		47.58		52.42				0		0		0		0		0.2		1.9		5.5		8.7		8.6		6.3		4.7		5.1		6.4		7.4		7.8		8		7.9		7.1		5.7		3.9		2.4		1.3		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		404		516914.1		5050321.7		SM		4.552		2.048		-0.174		0		37.34		62.66				0		0		0		0		0		0.8		3.1		5.4		6.2		5.5		4.8		5.3		6.4		7.7		8.8		9.4		9.5		8.6		7		5.1		3.3		2		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		405		516978.9		5050190.7		SM		3.812		2.411		0.05		0		48.75		51.25				0		0		0		0.1		1.4		4.8		8.9		10.6		8.6		4.8		2.6		2.8		4.2		5.7		7		7.9		8.1		7.4		5.9		4.1		2.6		1.6		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		406		517082.1		5050058.7		SM		5.029		1.749		-0.188		0		28		72				0		0		0		0		0		0.4		0.9		1.6		2.6		3.7		5		6.2		7.5		8.9		10.2		11		10.9		9.8		7.8		5.6		3.7		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		407		517169.1		5049933.2		SM		4.544		1.834		-0.03		0		40.42		59.58				0		0		0		0.4		0.8		1		1.1		1.6		2.8		4.9		7.6		9.8		10.5		10.2		9.5		8.9		8.2		7.2		5.7		4.1		2.8		1.8		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		408		517261.8		5049827.9		SM		5.03		1.671		-0.219		0		26.12		73.88				0		0		0		0.2		0.4		0.6		0.9		1.3		1.6		2.3		3.8		6.3		8.9		10.8		11.8		11.8		10.9		9.3		7.2		5.1		3.4		2.1		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		409		517347.5		5049714.3		SM		4.504		2.057		-0.1		0		40.58		59.42				0		0		0		0.2		0.7		1.5		2.5		3.6		4.6		5.7		6.7		7.4		7.7		7.9		8.2		8.6		8.5		7.7		6.3		4.8		3.4		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		410		517450.3		5049592.5		SM		4.843		1.878		-0.24		0		31.31		68.69				0		0		0		0		0.4		1		1.9		2.6		2.9		3.3		4.5		6.4		8.3		9.6		10.3		10.4		9.9		8.7		6.9		5.1		3.6		2.4		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		411		517525.1		5049462.7		SM		4.792		1.767		-0.23		0		31.34		68.66				0		0		0		0.3		0.7		1		1.2		1.5		1.8		2.7		4.7		7.4		10		11.5		11.7		11		9.6		7.9		6.1		4.4		3		2		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		412		518473.8		5048106		SM		4.582		1.787		0.009		0		38.22		61.78				0		0		0		0.1		0.4		0.9		1.6		2.2		2.9		4.1		6.2		8.9		10.9		11.4		10.7		9.4		8.1		6.8		5.4		4		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		413		518590.9		5047983		MS		2.261		2.227		1.07		0.57		75.08		24.35				0		0.2		0.4		1.4		2.6		9.9		23		19.7		10.9		3.2		0.5		1.3		2.6		3.2		3.3		3.5		3.7		3.5		2.8		2		1.2		0.7		0.4		0		0		0		0		0		0		0		0		0		0		0		0

		414		518686.2		5047897.5		MS		3.063		2.557		0.165		3.66		57.31		39.03				0		2.4		1.3		1.9		2.9		8.4		10.7		9.2		5.8		3.6		3.7		5		5.9		6		5.8		5.8		5.7		5.1		4.1		2.9		1.8		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		415		518806.6		5047797.1		SM		4.963		1.732		-0.285		0		27.67		72.33				0		0		0		0		0.1		0.6		1.3		1.9		2.2		2.7		4.1		6.3		8.5		10		11		11.3		11		9.7		7.6		5.3		3.3		1.9		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		416		518885.3		5047670.4		S		1.65		1.764		1.823		0		86.03		13.97				0		0		0		0.5		3.8		13.6		25.8		25.9		12.7		2		0		0.2		1.6		2.1		2.1		2		2		1.9		1.5		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		417		518976.4		5047556.2		MS		2.026		2.637		0.602		11.03		61.28		27.7				0		6.6		4.4		3.9		4.2		10.3		14.9		13.4		7.5		2.2		0.6		1.5		2.8		3.6		4		4.3		4.3		3.9		3.1		2.1		1.3		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		418		519068.9		5047418.8		MS		2.741		2.418		0.54		0		64.44		35.56				0		0		0		1.1		4.6		10.9		16.1		15		8.3		2.1		0.4		2		4.1		5.3		5.7		5.8		5.4		4.6		3.5		2.4		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		419		519159.2		5047311.8		MS		3.591		2.281		0.108		0		55.67		44.33				0		0		0		0.8		2.6		5.4		7.7		7.8		6		4.7		5.5		7.2		8		7.6		7		6.6		6.1		5.4		4.3		3.1		2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		420		519278.4		5047202		MS		3.62		1.836		0.39		0		61.12		38.88				0		0		0		0		0.5		1.8		3.9		6.1		7.8		8.8		9.9		11		11.2		9.9		7.7		5.6		4.3		3.5		2.8		2.1		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		421		515554.5		5051849.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		422		515665.6		5051735.7		S		0.815		1.175		-0.781		12.78		83.19		4.04				0		7.7		5.1		3.7		2.2		4		21.3		25.8		18.3		6.9		0.8		0		0.3		0.7		0.6		0.4		0.4		0.5		0.6		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		423		516330.3		5050902.4		M		5.29		1.51		-0.027		0		19.59		80.41				0		0		0		0		0		0		0.3		0.6		1		1.6		2.9		5.2		8		10.7		12.5		13		12.2		10.3		7.9		5.6		3.8		2.5		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		424		516403		5050766.7		SM		4.421		1.822		0.022		0		42.47		57.53				0		0		0		0.2		0.5		1.1		1.8		2.3		3		4.4		7.2		10.2		11.7		11.3		9.9		8.5		7.4		6.3		5		3.7		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		425		516486.5		5050661.4		SM		5.088		1.584		-0.057		0		24.56		75.44				0		0		0		0		0.2		0.4		0.7		1		1.3		1.9		3.5		6.3		9.3		11.6		12.6		12.2		10.9		9		6.9		5		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		426		516581.4		5050510.9		SM		5.129		1.574		-0.069		0		23.47		76.53				0		0		0		0		0		0.3		0.6		0.9		1.2		1.9		3.5		6.1		9		11.3		12.4		12.4		11.3		9.4		7.2		5.1		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		427		516651.5		5050416.3		SM		5.108		1.618		-0.091		0		25.06		74.94				0		0		0		0		0.2		0.4		0.7		1		1.4		2.2		3.9		6.4		8.9		10.8		11.7		11.7		11		9.4		7.4		5.3		3.6		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		428		516744.7		5050309.9		SM		4.211		2.122		-0.083		0		42.54		57.46				0		0		0		0		0.4		2.4		5.2		7.1		6.5		4.6		3.9		5.2		7.3		8.9		9.5		9.2		8.3		6.9		5.3		3.8		2.6		1.7		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		429		516840.9		5050168.3		MS		2.868		2.259		0.774		0		68.06		31.94				0		0		0		0		1		6.1		13.5		17.8		14.8		7.6		2.5		1.7		3.2		4.5		4.9		4.8		4.5		4.1		3.3		2.5		1.7		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		430		516919.9		5050035		MS		2.857		2.299		0.728		0		67.88		32.12				0		0		0		0.2		2		6.9		13.6		16.9		13.7		7.1		2.6		1.9		3		4.1		4.6		4.8		4.8		4.4		3.5		2.5		1.6		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		431		517023.5		5049920.9		SM		4.659		2.116		-0.446		0		32.75		67.25				0		0		0		0.5		1.2		2.3		3.7		4.4		3.9		2.9		3.1		4.5		6.4		8.2		9.5		10.3		10.3		9.3		7.4		5.3		3.4		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		432		517120.1		5049789.4		SM		5.128		1.829		-0.488		0		23.99		76.01				0		0		0		0		0.1		0.8		1.7		2.4		2.6		2.6		3.1		4.4		6.2		8.2		10.1		11.5		11.9		10.9		8.8		6.3		4.1		2.5		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		433		517213.2		5049711.6		SM		5.302		1.756		-0.525		0		20.24		79.76				0		0		0		0		0		0.4		1.5		2.3		2.5		2.3		2.4		3.5		5.4		7.8		10.2		12		12.6		11.6		9.5		6.8		4.5		2.7		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		434		517291.9		5049542.5		M		5.42		1.624		-0.501		0		17.03		82.97				0		0		0		0		0		0.3		0.9		1.5		1.8		1.8		2.1		3.3		5.4		8.1		10.8		12.8		13.4		12.3		9.8		6.9		4.4		2.6		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		435		517369.1		5049445.6		SM		5.164		1.76		-0.505		0		22.31		77.69				0		0		0		0		0.3		0.6		1.3		2.1		2.6		2.6		2.9		4		6		8.4		10.7		12.3		12.5		11.2		8.8		6.1		3.9		2.3		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		436		517477.8		5049338.6		SM		4.748		1.711		0.08		0		35.66		64.34				0		0		0		0.1		0.4		0.6		0.8		1.1		1.8		3.5		6.4		9.6		11.4		11.4		10.5		9.5		8.5		7.4		5.9		4.4		3.1		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		437		517566.8		5049213.1		SM		4.881		1.749		-0.128		0		31.47		68.53				0		0		0		0.2		0.4		0.6		1		1.4		2.2		3.5		5.4		7.6		9.2		10.1		10.5		10.5		10		8.7		7		5		3.3		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		438		517659.6		5049096		SM		4.718		1.833		0.075		0		38.34		61.66				0		0		0		0.2		0.3		0.5		0.8		1.5		2.9		5.1		7.7		9.4		9.8		9.3		8.8		8.5		8.3		7.7		6.5		5		3.5		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		439		517741.6		5048976.4		SM		4.942		1.686		-0.018		0		30.09		69.91				0		0		0		0		0		0.3		0.8		1.3		1.9		3.1		5.2		7.8		9.7		10.6		10.8		10.6		10		8.7		6.9		5		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		440		517875.5		5048824.2		SM		4.018		2.186		-0.066		0		46.51		53.49				0		0		0		0.2		1.2		3.4		6.1		7.2		6.1		4.6		4.5		5.9		7.5		8.4		8.6		8.4		7.8		6.7		5.2		3.7		2.3		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		441		517926.8		5048723.1		SM		4.963		1.669		-0.039		0		29.26		70.74				0		0		0		0		0.1		0.5		0.9		1.3		1.7		2.8		4.8		7.4		9.7		10.9		11.2		10.9		10		8.7		6.9		5		3.4		2.1		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		442		518006.6		5048613		SM		4.803		1.771		-0.226		0		31.57		68.43				0		0		0		0.3		0.7		0.9		1.1		1.4		1.8		2.8		4.8		7.6		10		11.3		11.4		10.7		9.6		8.1		6.3		4.6		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		443		518112.5		5048472.1		SM		4.263		1.794		0.165		0		47.26		52.74				0		0		0		0.2		0.5		1.1		1.9		2.9		4		5.7		8.3		10.8		11.8		10.9		9.2		7.8		6.7		5.8		4.6		3.3		2.2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		444		518205.8		5048315.6		MS		2.514		2.134		0.965		0		73.76		26.24				0		0		0		0		2		8.1		15.7		18.8		14.8		7.4		2.4		1.7		2.9		3.9		4.1		4		3.7		3.3		2.7		1.9		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		445		518298.9		5048261.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		446		518368.7		5048136.7		MS		2.162		2.509		0.848		0		71.2		28.8				0		0		0		3.8		10.7		17.3		18.6		12.3		4		0.2		0.1		1.4		2.8		3.6		4.1		4.4		4.5		4		3.1		2.2		1.4		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		447		518487.9		5048012.5		S		1.788		2.05		1.413		0.17		80.09		19.74				0		0		0.2		0.8		3.1		17.3		32.7		18.8		4.2		0		0		0.9		2.3		2.7		3		3.2		3.2		2.7		2		1.3		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		448		518566.2		5047867.3		S		1.329		1.9		1.542		6.15		81.24		12.61				0		3.6		2.5		2.4		3.3		11.5		31.7		22.8		7.5		0.4		0		0.3		1.4		1.7		1.7		1.8		1.9		1.8		1.5		1		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		449		518651.4		5047781.7		MS		2.801		2.485		0.589		0		64.48		35.52				0		0		0		1.2		2.6		10.1		20.7		15.3		7		1.4		0.5		2.1		3.6		4.4		5		5.5		5.6		5.1		4		2.7		1.7		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		450		518732.5		5047656.8		S		1.743		1.99		1.7		1.02		82.63		16.35				0		0.5		0.5		0.9		2.1		10.6		34.4		24.4		7.8		0.4		0		0.4		1.6		1.9		2		2.2		2.4		2.4		2		1.4		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		451		518825		5047530.7		MS		2.492		2.315		0.795		0		71.47		28.53				0		0		0		1.5		5		11.1		16.4		15.9		9.6		3.4		1.4		2.7		4.4		5		4.8		4.3		3.8		3.2		2.6		1.9		1.3		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		452		518922.9		5047407.1		SM		5.007		1.676		-0.247		0		25.85		74.15				0		0		0		0.1		0.4		0.7		1.1		1.4		1.6		2.2		3.6		6		8.8		11.1		12.2		12.1		11		9.1		6.9		4.9		3.3		2.1		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		453		519011.4		5047329.3		SM		3.962		1.839		-0.095		0		49.65		50.35				0		0		0		0.6		1.4		2.2		2.9		3.4		3.7		4.6		7.1		10.6		13.1		13.1		10.9		8		5.6		4.1		3		2.2		1.6		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		454		515262.8		5051763.9		S		3.038		1.531		0.722		0		83.14		16.86				0		0		0		0.8		1.7		2.1		2.1		3.6		8.2		15.2		19.8		18.1		11.6		5		1.8		1.4		1.9		2		1.7		1.2		0.8		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		455		515343.9		5051936.9		MS		3.954		1.85		0.22		0		55.8		44.2				0		0		0		0.5		1.2		2		2.6		3		3.9		6.3		10		13.1		13.3		10.8		7.7		5.7		4.9		4.4		3.8		2.9		2		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		456		515404		5051832.2		MS		1.869		2.351		0.767		10.1		69.53		20.37				0		5.3		4.8		3.9		3.8		6.2		14.1		15.6		12.5		7.3		3.2		1.5		1.6		2.3		2.9		3.2		3.2		2.8		2.2		1.6		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		457		515561.6		5051704.4		S		2.784		1.53		1.402		0		85.39		14.61				0		0		0		0		0.2		0.9		3.9		10.1		16.9		19.8		17.1		11.1		5.4		2.4		1.6		1.9		2.1		2		1.6		1.2		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		458		516582.1		5050414.9		SM		5.113		1.609		-0.041		0		24.39		75.61				0		0		0		0		0.1		0.3		0.6		1		1.4		2		3.6		6.2		9.2		11.4		12.3		12		10.8		9		7		5.1		3.6		2.5		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		459		516618.4		5050275		SM		4.481		1.796		-0.088		0		39.18		60.82				0		0		0		0.2		0.7		1.2		1.8		2.2		2.7		3.8		6.1		9.1		11.3		11.9		11.2		9.7		8		6.4		4.9		3.6		2.4		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		460		516701.2		5050157.8		SM		4.933		1.668		-0.127		0		28.11		71.89				0		0		0		0		0.2		0.5		0.9		1.3		1.8		2.6		4.4		6.9		9.5		11.4		12.1		11.7		10.4		8.6		6.5		4.7		3.2		2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		461		516767.6		5050028		SM		4.547		1.676		0.322		0		42.18		57.82				0		0		0		0.2		0.4		0.6		0.7		0.8		1.6		4.2		8.3		12		13.4		12.2		10		8.2		6.9		5.9		4.8		3.7		2.7		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		462		516890.1		5049904.4		SM		5.015		1.642		-0.102		0		26.93		73.07				0		0		0		0		0.1		0.4		0.8		1.3		1.8		2.7		4.2		6.6		9		10.9		11.7		11.6		10.7		9.1		7.1		5.1		3.3		2.1		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		463		516954.8		5049793.7		SM		4.969		1.693		-0.351		0		25.88		74.12				0		0		0		0.2		0.5		0.8		1		1.3		1.5		2.1		3.5		6		8.9		11.2		12.4		12.3		11.1		9.2		6.9		4.7		3.1		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		464		517046.4		5049665.8		SM		5.121		1.704		-0.393		0		23.14		76.86				0		0		0		0.1		0.3		0.7		1.2		1.7		1.9		2		2.9		4.9		7.4		9.9		11.7		12.3		11.8		10.2		7.9		5.6		3.6		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		465		517145.8		5049557		MS		3.688		2.434		0.178		0		51.23		48.77				0		0		0		0		0.2		4.9		11.3		13.3		9.3		3.8		1.4		2.5		4.5		6		6.7		7.2		7.2		6.6		5.5		4		2.7		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		466		517234.1		5049414.2		M		5.283		1.695		-0.625		0		18.65		81.35				0		0		0		0		0.2		0.9		1.6		1.7		1.4		1.2		1.8		3.6		6.2		8.9		11.4		13		13.1		11.6		9.1		6.3		4		2.4		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		467		517311.7		5049325.1		SM		4.954		2.022		-0.689		0		25.24		74.76				0		0		0		0.4		1.1		2.2		3.2		3.3		2.5		1.6		1.9		3.5		5.7		8		10.2		11.7		12		10.8		8.5		6		3.8		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		468		517402.9		5049203.1		MS		2.375		2.349		0.906		0		71.45		28.55				0		0		0		0.9		4.5		12.3		19.7		18.7		9.9		2.2		0		0.7		2.5		3.5		4		4.3		4.4		4		3.2		2.2		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		469		517502.8		5049072.3		SM		4.657		2.361		-0.543		0		30.6		69.4				0		0		0		0.4		1.6		3.9		6.2		6.4		4.1		1.6		0.8		1.9		3.9		6.1		8.4		10.2		11.1		10.5		8.7		6.3		4		2.4		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		470		517597.7		5048965.9		SM		3.912		2.671		0.125		0		48.51		51.49				0		0		0		0		0.9		5		10.6		13.2		10.2		4.5		0.9		0.8		2.4		3.8		5		6.1		7.2		7.6		7		5.7		4.2		2.8		1.6		0.6		0		0		0		0		0		0		0		0		0		0		0

		471		517689.6		5048845.2		MS		2.205		2.256		1.149		0		75.21		24.79				0		0		0		0.5		3.5		12.5		23		22		10.2		1.5		0		0.2		1.9		2.8		3.3		3.6		3.8		3.6		3		2.1		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		472		517764.5		5048702.9		MS		2.239		2.286		1.118		0		74.1		25.9				0		0		0		0.2		2.6		12.4		25.3		22.7		8.1		0.6		0		0.2		2		3		3.4		3.8		3.9		3.7		3		2.2		1.4		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		473		517867.8		5048587.6		MS		3.433		2.66		0.176		0		52.02		47.98				0		0		0		0.8		3.5		8.8		13.7		12.9		6.8		1.5		0		1		2.9		4.7		6.1		7.2		7.6		7.2		5.8		4.2		2.7		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		474		517958		5048479.4		S		1.686		1.81		1.898		0.04		85.12		14.84				0		0		0		0.6		1.5		6.8		37.5		28.6		8.2		0.3		0		0.2		1.4		1.9		1.9		2.1		2.3		2.2		1.8		1.3		0.8		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		475		518052.2		5048348		MS		2.047		2.082		1.345		0.14		78.35		21.51				0		0		0.1		0.2		1.4		8.6		34		23.4		6.9		0.2		0		0.9		2.7		3.3		3.3		3.3		3.2		2.8		2.2		1.5		1		0.6		0.4		0		0		0		0		0		0		0		0		0		0		0		0

		476		518144.5		5048234.4		S		1.524		1.712		2.122		0.44		87.4		12.16				0		0		0.4		1		1.8		8.9		39.3		27.7		7.2		0.2		0		0.1		1.2		1.5		1.5		1.7		1.9		1.9		1.6		1.1		0.7		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0

		477		518226.9		5048108.9		S		1.399		1.54		2.477		0		90.72		9.28				0		0		0		0.9		2		8.4		40.6		29.6		8		0.2		0		0.1		1		1.1		1.1		1.2		1.5		1.5		1.3		0.9		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		478		518320.1		5048022.7		S		1.365		1.322		2.753		0.01		92.68		7.31				0		0		0		0.7		1.4		5.5		38		33.7		11.7		0.8		0		0		0.8		1		0.9		0.9		1.1		1.2		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		479		518414.3		5047874.6		MS		2.008		2.176		1.184		0		77.69		22.31				0		0		0		1.5		6		14.2		21.2		19.5		10.1		2.2		0		0.7		2.3		3.2		3.5		3.5		3.4		2.9		2.3		1.6		1		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		480		518504.6		5047752.7		SM		4.326		2.248		-0.32		0		37.66		62.34				0		0		0		0.4		1.6		3.9		6		6.1		4.2		2.4		2.4		4.2		6.5		8.6		9.8		10		9.3		7.9		6.1		4.4		2.9		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		481		518597.9		5047614.7		SM		4.667		1.974		-0.502		0		32.03		67.97				0		0		0		0.9		1.6		1.7		1.7		2		2.5		3.1		4.2		6.1		8.3		10.1		11.1		11.1		10.2		8.5		6.4		4.5		2.9		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		482		518684.4		5047529.1		SM		4.676		2.21		-0.349		0		35.17		64.83				0		0		0		0.8		1.7		2.4		2.7		2.8		2.9		3.4		4.6		6.2		7.5		8.3		8.8		9.1		8.9		8.2		6.9		5.4		4		2.8		1.7		0.7		0		0		0		0		0		0		0		0		0		0		0

		483		518795.1		5047449		SM		4.264		1.916		-0.065		0		43.59		56.41				0		0		0		0.5		1.2		1.9		2.6		3.1		3.7		4.7		6.5		8.8		10.6		11.3		10.7		9.1		7.2		5.5		4.2		3.1		2.3		1.6		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		484		514834.1		5052292.1		MS		3.287		1.677		0.546		0		74.55		25.45				0		0		0		0.7		1.5		2		2.5		3.9		7.2		11.9		15.8		16.2		12.7		7.6		3.9		2.5		2.5		2.6		2.3		1.7		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		485		514989.1		5052173.8		MS		3.413		1.68		0.419		0		70.4		29.6				0		0		0		0.5		1.3		2.1		2.8		3.9		6		9.7		13.9		16.1		14.1		9.4		5.2		3.1		2.7		2.7		2.4		1.8		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		486		515105.7		5052042.4		S		2.588		1.431		1.741		0		88.73		11.27				0		0		0		0		0		0.3		4.2		12.4		20.5		22.5		17		8.8		3		1.1		1.3		1.7		1.8		1.6		1.3		1		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		487		515208.4		5051935.4		S		1.279		1.515		1.411		5.22		87.64		7.14				0		2.3		2.9		3.2		3.5		7.7		23.9		24.3		15.9		6.1		1.1		0.7		1.3		1.3		0.9		0.8		0.9		1		0.9		0.7		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		488		515287.3		5051818.8		S		1.426		0.661		0.675		0		96.83		3.17				0		0		0		0		0.2		5.9		18.9		29.4		26.3		13.2		2.8		0		0		0.4		0.5		0.3		0.3		0.4		0.5		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		489		516802.3		5049894.6		MS		3.696		1.153		1.053		0		67.96		32.04				0		0		0		0		0		0		0		0.3		2.7		8.5		16.1		20.9		19.5		13.5		7.1		3.3		2		1.8		1.6		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		490		516850.2		5049814.3		MS		3.931		1.716		0.227		0		56.82		43.18				0		0		0		0.6		1.1		1.3		1.4		1.7		3.3		6.7		11.4		14.7		14.7		11.8		8.2		5.8		4.6		3.9		3.2		2.4		1.6		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		491		516911.7		5049645.2		MS		3.662		1.93		0.037		0		57.69		42.31				0		0		0		1		2.3		3.1		3.7		4		4.6		6.3		9		11.4		12.2		11		8.7		6.4		4.7		3.6		2.8		2		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		492		517002.4		5049542.3		SM		4.909		1.734		-0.244		0		28.35		71.65				0		0		0		0.2		0.5		0.8		1		1.3		1.7		2.5		4.2		6.7		9.4		11.3		12		11.5		10.2		8.4		6.5		4.7		3.2		2.1		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		493		517094.4		5049401.9		SM		4.882		1.871		-0.44		0		27.87		72.13				0		0		0		0.4		1		1.5		1.9		2		1.9		2.2		3.3		5.5		8.3		10.6		11.8		11.6		10.4		8.6		6.7		4.9		3.4		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		494		517190.4		5049305.7		SM		4.795		1.801		-0.28		0		30.84		69.16				0		0		0		0.2		0.5		1		1.5		2		2.3		3		4.5		6.8		9.1		10.9		11.5		11.2		10		8.3		6.4		4.6		3.1		2		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		495		517267		5049172.4		SM		4.832		1.796		-0.329		0		29.8		70.2				0		0		0		0.2		0.5		1		1.5		1.9		2.3		2.9		4.3		6.4		8.6		10.4		11.4		11.4		10.5		8.8		6.7		4.7		3		1.9		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		496		517366		5049070.7		MS		2.471		2.482		0.811		0		70.31		29.69				0		0		0		2		6.4		12.8		17.3		15.4		8.5		2.4		0.6		1.7		3.1		3.8		4		4.2		4.2		4		3.3		2.5		1.7		1.1		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		497		517458.4		5048926.8		SM		4.84		1.893		-0.56		0		27.19		72.81				0		0		0		0.3		0.9		1.8		2.6		2.7		2.2		2		2.8		4.8		7.3		9.9		11.7		12.4		11.5		9.5		7		4.7		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		498		517556.2		5048826.3		MS		2.193		2.424		0.91		0		72.12		27.88				0		0		0		2.6		8.1		15.6		19.9		15.5		6.4		0.7		0		0.9		2.5		3.4		4		4.3		4.4		3.9		3.1		2.1		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		499		517634		5048682.3		SM		4.935		1.929		-0.537		0		26.73		73.27				0		0		0		0.1		0.6		1.5		2.5		2.9		2.6		2.2		2.9		4.6		6.8		8.8		10.5		11.5		11.4		10.1		7.9		5.6		3.6		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		500		517712.5		5048597.9		SM		4.196		2.46		-0.334		0		38.43		61.57				0		0		0		0.9		2.7		5.4		7.5		6.9		4.1		1.7		1.4		2.9		5		6.9		8.6		9.6		9.7		8.7		6.9		4.9		3.1		1.9		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		501		517808.8		5048446.2		SM		4.839		2.211		-0.751		0		26.25		73.75				0		0		0		0.8		2		3.3		3.8		3.3		2.1		1.3		1.6		3		5		7.4		9.8		11.5		11.9		10.8		8.5		6		3.9		2.4		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		502		517909.5		5048331.4		SM		3.8		2.52		-0.148		0		45.21		54.79				0		0		0		1.5		4		7		8.8		7.6		4.3		1.7		1.6		3.3		5.4		7.1		8.4		8.9		8.5		7.3		5.6		3.8		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		503		518015.3		5048218.5		MS		2.768		2.482		0.625		1.1		64.53		34.37				0		0.4		0.7		0.5		3		11		19.5		15.3		7.4		1.7		0.5		2		3.7		4.6		5		5.2		5.1		4.6		3.7		2.6		1.8		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		504		518078		5048094.7		SM		4.93		1.985		-0.734		0		25.03		74.97				0		0		0		0.7		1.5		2		2.2		2		1.7		1.6		2.4		4.2		6.7		9.2		11.2		12.1		11.7		10.2		7.9		5.5		3.5		2.2		1.2		0.3		0		0		0		0		0		0		0		0		0		0		0

		505		518199.6		5048013.4		MS		3.254		2.678		-0.07		3.72		48.29		48				0		2.4		1.3		1.8		5.5		11.6		8		6		3.5		2		2		3.2		4.8		6.5		7.9		8.5		7.9		6.4		4.5		2.8		1.7		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		506		518211.6		5047909.8		SM		4.476		1.831		-0.093		0		39.85		60.15				0		0		0		0.3		0.8		1.2		1.6		2.2		3.2		4.7		6.7		8.9		10.3		10.8		10.4		9.6		8.4		6.9		5.3		3.7		2.4		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		507		518354.4		5047729.6		SM		4.693		1.656		-0.029		0		33.52		66.48				0		0		0		0		0.3		0.7		1.2		1.5		1.9		3		5.2		8.4		11.3		12.7		12.5		11.1		9.1		7		5.2		3.7		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		508		518441.8		5047609.5		SM		4.454		2.193		-0.576		0		34.01		65.99				0		0		0		1.8		3.3		3.3		2.5		2		2		2.5		3.5		5.4		7.7		9.9		11.1		11.1		9.8		7.9		5.8		4.1		2.8		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		509		515375.9		5051709.3		MS		3.467		1.757		0.584		0		71.87		28.13				0		0		0		0.8		1.5		1.8		1.7		2.7		6.2		11.8		16.4		16.7		12.4		7.1		3.9		3		3.2		3.2		2.7		2		1.4		0.9		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		510		514642.8		5052385.8		S		1.718		0.699		1.192		0		96.13		3.87				0		0		0		0		0		1		10.8		25.5		30.7		20.5		6.9		0.6		0		0.4		0.7		0.5		0.3		0.4		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		511		514771.9		5052271.7		S		1.455		1.141		2.504		0		94.96		5.04				0		0		0		0		1.8		9.7		21.6		27.8		21.8		9.8		1.9		0		0.4		0.8		0.7		0.5		0.6		0.7		0.7		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		512		514847.4		5052162.2		S		0.921		0.73		0.706		0		97.54		2.46				0		0		0		1.3		6.8		18.3		28.2		25.8		13.4		3.1		0		0.1		0.6		0.6		0.2		0.1		0.3		0.4		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		513		514951.9		5052024.8		GS		0.715		1.5		-0.278		21.13		73.06		5.81				0		14.5		6.6		3.8		2.2		3.4		12.6		19.6		18.3		9.9		2.6		0.2		0.4		1		1		0.8		0.6		0.6		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		514		515057.9		5051915.3		S		2.465		2.119		0.385		5.48		75.2		19.33				0		3.1		2.4		3.6		3.1		3.3		4		8.7		13.1		14.2		11.9		8.2		5.1		3.3		2.6		2.5		2.5		2.4		2.1		1.6		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		515		515173.6		5051796.4		MS		3.681		1.852		0.276		0		62.17		37.83				0		0		0		0.7		1.5		2.2		2.7		3.4		5		8.1		11.8		13.9		12.8		9.7		6.7		4.9		4.2		3.7		3.1		2.3		1.6		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		516		514523.7		5052370.6		GS		0.395		1.661		0.381		29.79		65.62		4.58				0		18		11.8		7		3.8		4.5		11.5		14.1		12.4		7.6		3.2		1		0.6		0.7		0.7		0.6		0.6		0.6		0.5		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		517		514638.1		5052270.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		518		514745.8		5052155.4		S		2.461		1.407		1.401		0		89.67		10.33				0		0		0		0.2		0.7		2.3		6		12.2		18.3		20.2		16.4		9.5		3.9		1.4		1.1		1.4		1.6		1.4		1.1		0.9		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		519		517413.3		5050869		SM		5.175		1.947		-0.306		0		28.68		71.32				0		0		0		0.2		0.5		0.8		1.1		1.8		2.7		3.9		5.2		6.1		6.5		6.7		7.6		9		10.3		10.5		9.3		7.2		5		3.2		1.8		0.7		0		0		0		0		0		0		0		0		0		0		0

		520		520307.3		5047036.5		SM		4.759		1.633		-0.105		0		31.6		68.4				0		0		0		0.1		0.4		0.7		1		1.4		1.9		2.9		4.9		7.8		10.5		12.1		12.5		11.6		10		7.9		5.7		3.8		2.4		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		521		520515.7		5046785.1		SM		5.067		1.491		-0.157		0		21.96		78.04				0		0		0		0		0		0.3		0.6		1		1.4		1.8		3		5.3		8.5		11.8		13.9		14.2		12.5		9.6		6.6		4.2		2.6		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		522		520580.5		5046689.4		SM		4.846		1.634		-0.034		0		30.56		69.44				0		0		0		0.1		0.3		0.5		0.8		1.1		1.6		2.7		4.9		7.9		10.5		12		12.2		11.3		9.8		8		6		4.2		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		523		520640.6		5046600.2		SM		4.328		1.796		0.417		0		49.21		50.79				0		0		0		0.1		0.3		0.4		0.7		2		4.5		7.8		10.7		11.8		11		9.3		7.9		7.1		6.5		5.7		4.7		3.6		2.6		1.8		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		524		520773.7		5046472.5		SM		4.688		1.781		-0.179		0		34.2		65.8				0		0		0		0.3		0.7		1.1		1.3		1.6		2.1		3.2		5.4		8.1		10.4		11.5		11.4		10.5		9.1		7.5		5.8		4.2		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		525		520854.9		5046337.5		SM		4.93		1.784		-0.277		0		28.55		71.45				0		0		0		0.2		0.6		0.9		1.2		1.5		1.7		2.5		4.1		6.7		9.2		10.8		11.4		11.1		10.1		8.6		6.8		5		3.5		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		526		520949.6		5046208.5		SM		4.905		1.643		-0.115		0		29.03		70.97				0		0		0		0.2		0.4		0.6		0.8		1.1		1.7		2.7		4.6		7.2		9.7		11.4		12		11.6		10.4		8.6		6.5		4.5		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		527		521036.6		5046080		SM		4.904		1.66		0.046		0		30.37		69.63				0		0		0		0		0		0.3		0.8		1.3		1.8		2.9		5		7.9		10.4		11.7		11.6		10.8		9.5		8		6.3		4.7		3.3		2.2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		528		521128.6		5045982.6		M		5.486		1.595		-0.094		0		18.38		81.62				0		0		0		0		0		0		0.2		0.6		1		1.7		3		4.9		7		8.9		10.5		11.8		12.2		11.3		9.4		7		4.8		3.2		1.9		0.7		0		0		0		0		0		0		0		0		0		0		0

		529		521245.9		5045843.5		MS		4.097		1.818		0.311		0		52.62		47.38				0		0		0		0.3		0.5		0.6		1		2.7		5.9		9.4		11.3		11.2		9.8		8.5		7.8		7.3		6.7		5.7		4.3		3		2		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		530		521317		5045730.5		SM		5.371		1.533		0.147		0		20.45		79.55				0		0		0		0.1		0.2		0.3		0.3		0.5		0.8		1.4		2.9		5.5		8.4		10.8		12.1		12.2		11.4		9.9		7.9		6		4.2		2.8		1.7		0.6		0		0		0		0		0		0		0		0		0		0		0

		531		521409.6		5045601.5		SM		4.599		1.677		0.279		0		40.65		59.35				0		0		0		0.2		0.4		0.5		0.5		1		2.5		5.1		8.3		10.7		11.6		11.1		10		8.9		7.9		6.7		5.3		3.9		2.7		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		532		521517.6		5045487.4		SM		4.545		1.691		0.185		0		40.81		59.19				0		0		0		0.2		0.5		0.6		0.7		1.2		2.5		4.9		8		10.6		11.7		11.4		10.3		9.1		7.9		6.6		5.1		3.7		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		533		521576.7		5045344		MS		4.037		1.775		0.311		0		53.42		46.58				0		0		0		0.3		0.6		0.7		1.3		2.8		5.6		8.6		10.9		11.7		11		9.7		8.3		7.2		6.1		5		3.8		2.7		1.8		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		534		521664.1		5045254.3		SM		5.071		1.592		0.021		0		25.48		74.52				0		0		0		0		0		0.1		0.4		1		1.8		2.7		4.1		6.4		9.1		11.3		12.3		11.9		10.7		8.9		7		5		3.4		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		535		521757.5		5045118.2		SM		4.392		1.754		0.038		0		43.81		56.19				0		0		0		0.5		1		1.1		1.1		1.2		2.3		4.8		8.3		11.3		12.3		11.5		10		8.6		7.4		6.1		4.7		3.3		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		536		521852.1		5045010		SM		4.883		1.621		0.223		0		31.92		68.08				0		0		0		0		0.1		0.3		0.4		0.8		1.7		3.3		5.7		8.6		11		12.1		11.8		10.4		8.8		7.3		5.9		4.5		3.3		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		537		521939.5		5044894.1		SM		4.395		1.76		-0.066		0		41.49		58.51				0		0		0		0.4		0.9		1.3		1.6		1.9		2.4		3.9		6.8		10.1		12.2		12.4		11.2		9.3		7.6		6		4.5		3.1		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		538		522039.1		5044788.4		SM		4.777		1.645		-0.051		0		31.39		68.61				0		0		0		0.2		0.5		0.8		1.1		1.3		1.7		2.5		4.6		7.8		11		12.8		12.8		11.4		9.3		7.2		5.4		3.8		2.7		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		539		522119.7		5044627.8		SM		5.116		1.524		-0.079		0		21.69		78.31				0		0		0		0		0		0.1		0.6		1		1.2		1.7		2.9		5.4		8.7		11.9		13.7		13.5		11.8		9.3		6.7		4.6		3.1		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		540		520975.5		5046331.3		SM		4.977		1.656		-0.216		0		26.44		73.56				0		0		0		0.2		0.4		0.5		0.9		1.3		1.9		2.6		4		6.1		8.6		10.9		12.2		12.4		11.2		9.2		6.8		4.6		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		541		521095.9		5046248.9		SM		5.207		1.538		-0.127		0		20.65		79.35				0		0		0		0		0		0.3		0.6		0.9		1.1		1.5		2.8		5.2		8.2		11.1		12.9		13.2		12		10		7.5		5.2		3.5		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		542		521174.6		5046121.6		M		5.3		1.474		0.007		0		19		81				0		0		0		0		0		0.2		0.4		0.6		0.8		1.3		2.6		5		8.2		11.1		12.9		13.3		12.3		10.3		7.8		5.5		3.7		2.4		1.4		0.4		0		0		0		0		0		0		0		0		0		0		0

		543		521299.8		5045986.7		SM		5.017		1.56		-0.009		0		26.1		73.9				0		0		0		0		0.2		0.4		0.6		0.9		1.3		2.1		3.9		6.8		9.8		11.9		12.7		12.2		10.8		8.8		6.6		4.6		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		544		521424.7		5045835.8		M		5.428		1.402		-0.116		0		14.39		85.61				0		0		0		0		0		0.1		0.4		0.6		0.8		0.9		1.6		3.5		6.5		10.1		13.2		14.7		14.1		11.7		8.6		5.7		3.6		2.2		1.3		0.3		0		0		0		0		0		0		0		0		0		0		0

		545		521415.3		5045756.5		MS		4.172		1.731		0.347		0		51.8		48.2				0		0		0		0.2		0.5		0.8		1		1.6		3.4		6.8		10.9		13.4		13.1		10.9		8.4		6.8		5.8		5		4		3		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		547		521648.5		5045511.1		SM		4.88		1.745		-0.095		0		31.5		68.5				0		0		0		0.2		0.4		0.6		0.9		1.4		2.2		3.5		5.4		7.6		9.3		10.3		10.6		10.5		9.8		8.5		6.7		4.9		3.3		2.2		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		548		521722.6		5045394		SM		4.832		1.693		-0.067		0		31.14		68.86				0		0		0		0		0		0.3		0.8		1.7		2.9		4		5.4		7.1		8.9		10.5		11.4		11.3		10.3		8.5		6.4		4.4		2.9		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		549		521871.2		5045278.3		SM		4.233		1.947		0.096		0		45.7		54.3				0		0		0		0		0.1		0.9		2.8		5		6.4		6.9		7.1		7.9		8.8		9.3		9.1		8.4		7.5		6.3		5		3.6		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		550		521911.4		5045155.1		SM		4.282		1.771		0.203		0		45.92		54.08				0		0		0		0		0		0.3		1.3		3.2		5.6		7.6		8.8		9.4		9.8		9.9		9.6		8.8		7.7		6.2		4.7		3.2		2		1.2		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		551		522022		5045026.1		SM		5.176		1.517		0.131		0		23.27		76.73				0		0		0		0.1		0.2		0.3		0.4		0.6		0.9		1.4		3.1		6.3		9.9		12.3		12.8		11.9		10.5		8.9		7.1		5.3		3.7		2.4		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		552		522095.3		5044888.1		SM		4.804		1.584		0.216		0		32.74		67.26				0		0		0		0		0.1		0.4		0.6		0.8		1.3		2.8		5.6		9.2		12		13		12.2		10.6		8.8		7.1		5.5		4		2.8		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		553		522195.7		5044790.1		SM		4.535		1.724		-0.201		0		36.55		63.45				0		0		0		0.5		0.9		1.2		1.3		1.5		2.1		3.3		5.6		8.7		11.3		12.6		12.2		10.7		8.7		6.7		4.9		3.3		2.1		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		554		522276.1		5044666.5		SM		4.558		1.697		0.05		0		38.51		61.49				0		0		0		0.2		0.6		0.9		1.1		1.2		1.7		3.3		6.5		10.3		12.8		13.1		11.5		9.5		7.6		6.1		4.7		3.5		2.5		1.7		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		555		522364.4		5044559.5		SM		4.771		1.619		0.027		0		31.54		68.46				0		0		0		0		0.3		0.5		0.8		1.2		1.7		2.7		4.9		8.1		11.2		13		13		11.4		9.2		7.1		5.2		3.8		2.6		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		556		522469.8		5044475.8		MS		3.807		1.903		0.497		0		60.7		39.3				0		0		0		0.4		0.9		1.1		1.7		3.9		7.6		11.4		12.9		11.7		9.1		7.1		6.1		5.6		5.1		4.4		3.6		2.8		2.1		1.4		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		557		521253.3		5046254.2		SM		4.618		1.856		-0.252		0		34.49		65.51				0		0		0		0.3		0.8		1.4		2.1		2.5		2.6		3		4.6		7.3		10		11.5		11.6		10.6		9		7.2		5.5		4		2.8		1.8		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		558		521349.2		5046130.5		M		5.5		1.358		-0.01		0		13.54		86.46				0		0		0		0		0		0		0.3		0.5		0.6		0.8		1.6		3.4		6.3		9.8		12.8		14.5		14.3		12.2		9.1		6.1		3.8		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		559		521433.8		5045997.9		M		5.79		1.386		-0.064		0		9.82		90.18				0		0		0		0		0		0		0.1		0.4		0.5		0.6		1.1		2.4		4.7		7.7		10.9		13.5		14.5		13.6		11		8		5.2		3.3		1.9		0.6		0		0		0		0		0		0		0		0		0		0		0

		560		521475.1		5045917.6		SM		4.341		2.031		0.003		0		45.35		54.65				0		0		0		0.2		0.8		1.7		2.8		3.6		4.3		5.6		7.6		9.3		9.5		8.7		7.7		7.4		7.3		6.8		5.8		4.4		3		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		561		521898.4		5045417.3		SM		4.966		1.595		-0.181		0		25.65		74.35				0		0		0		0		0.3		0.6		0.9		1.2		1.4		2		3.6		6.3		9.4		11.9		13.2		12.8		11.2		8.8		6.3		4.3		2.8		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		562		521962		5045298.3		SM		5.019		1.565		-0.022		0		26.13		73.87				0		0		0		0		0.2		0.4		0.7		0.9		1.3		2.1		4		6.8		9.7		11.8		12.6		12.2		10.9		8.9		6.7		4.6		3		1.9		1.1		0.3		0		0		0		0		0		0		0		0		0		0		0

		563		522042.1		5045147.8		SM		5.355		1.607		-0.003		0		21.35		78.65				0		0		0		0		0		0.3		0.5		0.7		1		1.7		3.3		5.7		8.1		10		11.2		11.6		11.3		10.2		8.4		6.4		4.5		2.9		1.7		0.6		0		0		0		0		0		0		0		0		0		0		0

		564		522156.3		5045055.2		MS		3.948		2.075		0.113		0		51.19		48.81				0		0		0		0.3		0.9		2.2		4.3		6.2		7.1		7.3		7.3		7.6		7.9		8		8		7.6		6.9		5.8		4.5		3.3		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		565		522254.7		5044919.7		MS		3.901		1.843		0.36		0		56.2		43.8				0		0		0		0.2		0.5		0.9		2.2		4.6		7.6		9.8		10.7		10.3		9.3		8.3		7.5		6.8		6.1		5.1		3.9		2.7		1.7		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		566		522325		5044806.7		MS		3.85		1.82		0.509		0		59.22		40.78				0		0		0		0.3		0.5		0.5		1.5		4.3		8.3		11.4		12.3		11.1		9.1		7.5		6.6		6.2		5.7		4.9		3.8		2.6		1.7		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		567		522417.2		5044684.8		SM		4.679		1.7		-0.082		0		34.64		65.36				0		0		0		0.3		0.6		0.8		0.8		1.1		1.9		3.5		5.9		8.7		11		12		11.8		10.6		9		7.2		5.4		3.8		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		568		522508.9		5044564.2		MS		4.086		1.707		0.589		0		54.94		45.06				0		0		0		0.2		0.3		0.3		0.5		2.1		5.3		9.4		12.3		12.9		11.7		9.7		7.9		6.6		5.5		4.5		3.5		2.7		2		1.4		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		569		522610.2		5044456.1		SM		4.484		1.802		0.132		0		43.35		56.65				0		0		0		0.4		0.7		0.8		0.8		1.2		2.6		5.3		8.7		11.2		11.7		10.6		9.1		8		7.2		6.4		5.2		3.9		2.8		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		570		522712.7		5044345		SM		4.38		1.951		-0.322		0		38.72		61.28				0		0		0		0.8		1.5		1.8		2.1		2.6		3.3		4.1		5.5		7.5		9.5		10.9		11.2		10.4		8.8		6.9		5		3.4		2.3		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		571		521406.5		5046270.8		S		0.301		0.879		-0.18		6.81		90.94		2.25				0		2.6		4.2		11.6		15.2		22.5		19.9		13.8		6.2		1.4		0		0.1		0.4		0.3		0.2		0.3		0.4		0.4		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		572		521490.2		5046149.5		M		5.742		1.448		-0.179		0		11.77		88.23				0		0		0		0.2		0.4		0.4		0.4		0.5		0.6		0.8		1.3		2.5		4.7		7.7		10.9		13.3		14.1		13		10.6		7.7		5.2		3.3		1.9		0.7		0		0		0		0		0		0		0		0		0		0		0

		574		522211.5		5045185.9		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		575		522309.4		5045070.6		SM		4.461		1.704		0.126		0		41.5		58.5				0		0		0		0		0.3		0.6		1.2		2		3.1		4.9		7.6		10.3		11.7		11.6		10.6		9.3		7.9		6.4		4.8		3.4		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		576		522397.4		5044947.6		MS		2.193		2.173		1.02		0.61		75.2		24.19				0		0		0.6		1.1		3		10.8		24.3		18.8		9.1		2.2		0.6		2		3.4		3.9		4		3.9		3.6		3.1		2.3		1.6		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		577		522482.9		5044806.1		MS		2.435		2.158		0.991		0.58		73.5		25.92				0		0.2		0.3		0.6		1.5		5.7		23.3		20.2		11.5		3.9		1.2		2.1		3.5		4.1		4		3.9		3.6		3.2		2.6		1.9		1.3		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		578		522589.6		5044714.1		MS		2.131		2.155		1.009		0		78.26		21.74				0		0		0		2.5		6.8		12.1		16.2		15.7		10.9		5.7		2.9		2.5		2.8		3.2		3.4		3.4		3.3		2.9		2.2		1.5		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		579		522671.3		5044585.6		MS		4.173		1.711		0.347		0		52.14		47.86				0		0		0		0.3		0.6		0.7		0.7		1.3		3.6		7.5		11.6		13.5		12.5		10.1		8.1		7		6.3		5.4		4.2		2.9		1.9		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		580		522759.7		5044455.4		SM		4.679		1.754		-0.268		0		32.37		67.63				0		0		0		0.3		0.8		1.2		1.5		1.8		2		2.7		4.4		7.3		10.3		12.3		12.6		11.4		9.4		7.3		5.4		3.8		2.5		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		581		522839.6		5044354.4		SM		4.713		1.708		-0.168		0		32.61		67.39				0		0		0		0.3		0.6		0.8		1.1		1.4		2		3.1		5.1		7.8		10.4		12.1		12.3		11.3		9.5		7.5		5.5		3.8		2.6		1.7		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		582		522945.2		5044226		SM		4.772		1.728		-0.227		0		31		69				0		0		0		0.2		0.6		0.9		1.2		1.5		2		2.9		4.7		7.3		9.9		11.7		12.2		11.5		9.9		7.9		5.8		4.1		2.7		1.8		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		583		521552.1		5046286.2		SM		4.843		2.164		-0.208		0		34.85		65.15				0		0		0		0		0.2		1		2.5		4.2		5.4		5.6		5.3		5.1		5.4		6.1		7.1		8.3		9.2		9.2		8.2		6.6		4.7		3.1		1.8		0.7		0		0		0		0		0		0		0		0		0		0		0

		584		521633.1		5046206		M		5.774		1.779		-1.043		0		11.87		88.13				0		0		0		0.5		0.9		0.8		0.6		0.6		0.8		1		1.3		2		3.3		5.6		8.5		11.5		13.6		13.7		12		9.3		6.5		4.2		2.4		0.9		0		0		0		0		0		0		0		0		0		0		0

		585		521698.5		5046066.8		M		6.132		1.34		-0.258		0		6.4		93.6				0		0		0		0		0		0.2		0.4		0.5		0.5		0.5		0.7		1.2		2.4		4.6		8.1		12		14.8		15.4		13.5		10.3		7		4.4		2.5		0.9		0		0		0		0		0		0		0		0		0		0		0

		586		522514.6		5044958.1		S		1.756		1.706		1.413		0		88.31		11.69				0		0		0		1.9		5.7		11.8		17.7		18.9		14.4		8.2		4.2		3		2.6		2.2		1.7		1.6		1.6		1.5		1.2		0.9		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		587		522627.6		5044854.3		MS		3.772		1.925		0.33		0		57.03		42.97				0		0		0		0		0.2		1.5		3.8		6.6		8.7		9.3		9.2		9		8.7		8.2		7.5		6.7		5.9		4.9		3.8		2.6		1.7		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		588		522737.7		5044735.5		MS		3.613		1.997		0.365		0		60.94		39.06				0		0		0		0.3		1		2.4		4.6		6.8		8.4		9.5		10		9.6		8.4		7.2		6.4		5.9		5.3		4.5		3.5		2.6		1.7		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		589		522808.1		5044595.7		SM		4.486		1.825		0.039		0		40.06		59.94				0		0		0		0		0		0.2		1.1		3.1		5.6		7.1		7.4		7.4		8		9		9.8		9.9		9.1		7.6		5.7		3.8		2.4		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		590		522911.5		5044500.1		MS		3.948		1.78		0.578		0		59		41				0		0		0		0.4		0.6		0.4		0.5		2.5		7.1		12.1		14.1		12.3		9.1		7.1		6.5		6.3		5.8		4.8		3.7		2.7		1.9		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		591		522979.7		5044385.9		SM		4.548		1.803		-0.096		0		38.2		61.8				0		0		0		0.4		0.8		1.1		1.3		1.7		2.6		4.2		6.5		8.9		10.6		11.2		10.9		9.8		8.4		6.9		5.3		3.8		2.6		1.7		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		592		521693.5		5046311.7		M		5.854		1.591		-0.458		0		12.93		87.07				0		0		0		0		0		0.1		0.5		0.8		1.1		1.4		2		2.9		4.1		5.8		8.2		10.8		12.9		13.4		12.1		9.6		6.7		4.3		2.4		0.8		0		0		0		0		0		0		0		0		0		0		0

		593		521788.5		5046190.5		M		5.48		2.245		-1.21		0		17.28		82.72				0		0		0		1.9		3.3		2.7		1.2		0.4		0.5		0.9		1.4		2		3		4.7		7.2		10.1		12.5		13.2		11.9		9.4		6.5		4.1		2.3		0.8		0		0		0		0		0		0		0		0		0		0		0

		594		521877.2		5046078.7		M		5.729		1.921		-1.102		0		14		86				0		0		0		0.5		1		1.2		1.2		1.2		1.2		1.3		1.5		2		2.9		4.5		7.1		10.4		13.1		14		12.7		9.8		6.8		4.3		2.4		0.9		0		0		0		0		0		0		0		0		0		0		0

		595		522864.6		5044732.9		S		2.034		1.743		1.337		0		84.59		15.41				0		0		0		0.2		2.6		9.3		17.6		20.7		15.8		8		3.5		3.1		3.9		3.6		2.6		1.9		1.7		1.7		1.5		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		596		522969.7		5044623.7		MS		3.165		1.993		0.572		0		70.39		29.61				0		0		0		0.7		1.8		3.7		6.1		8.4		10.3		11.4		11.2		9.5		7.4		5.7		4.8		4.3		3.9		3.3		2.6		2		1.4		0.9		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		597		523048		5044489.3		SM		4.511		1.963		-0.036		0		39.39		60.61				0		0		0		0.2		0.4		0.6		1.7		4		6.2		6.9		6.4		6.1		6.9		8.2		9.3		9.5		8.9		7.7		6		4.4		3		2		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		598		521819.5		5046312.7		SM		5.039		2.148		-0.496		0		28.51		71.49				0		0		0		0.4		0.7		1		2		3.8		5.3		5.3		4		2.9		3		4.6		7.1		9.8		11.5		11.5		9.8		7.3		4.8		2.9		1.6		0.6		0		0		0		0		0		0		0		0		0		0		0

		599		521930.2		5046258.3		SM		4.392		2.498		-0.264		0		38.68		61.32				0		0		0		0.4		1.6		4		6.8		7.9		6.6		4		2.2		2.1		3.1		4.6		6.3		8.1		9.3		9.4		8.3		6.4		4.3		2.7		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		600		522025.8		5046081.6		M		6.016		1.507		-0.556		0		10.29		89.71				0		0		0		0		0.2		0.3		0.5		0.7		0.9		1.1		1.5		2.1		3		4.6		7.2		10.7		13.7		14.8		13.4		10.4		7.1		4.4		2.5		0.9		0		0		0		0		0		0		0		0		0		0		0

		601		522113.3		5045957.4		SM		4.888		2.677		-0.858		0		26.57		73.43				0		0		0		3.7		6.3		5		2.2		0.6		0.7		1.3		1.8		2.2		2.8		4		6.1		8.9		11.3		12.2		11		8.5		5.7		3.4		1.8		0.6		0		0		0		0		0		0		0		0		0		0		0

		602		522216.2		5045868.3		M		5.934		1.734		-0.854		0		13.39		86.61				0		0		0		0.2		0.4		0.5		0.8		1.1		1.4		1.6		1.9		2.4		3		4		6		9.1		12.4		14.2		13.6		11		7.7		4.8		2.7		0.9		0		0		0		0		0		0		0		0		0		0		0

		603		522341.4		5045743		M		6.071		1.54		-0.749		0		9.71		90.29				0		0		0		0		0.2		0.3		0.5		0.7		0.9		1.1		1.4		2		2.7		3.9		6.3		9.9		13.5		15.3		14.3		11.2		7.6		4.7		2.6		0.9		0		0		0		0		0		0		0		0		0		0		0

		604		523089.5		5044598.5		MS		3.469		1.991		0.349		0		64.81		35.19				0		0		0		0.9		2		3.1		4.1		5.3		7.3		9.7		11.4		11.3		9.7		7.6		5.9		4.9		4.3		3.7		3		2.3		1.6		1.1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		605		522237.9		5046003.1		GS		0.51		1.319		-0.508		21.88		77.47		0.65				0		12.7		9.2		5.4		3.9		4.2		18		21.1		16.1		7.4		1.3		0		0.1		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		606		522352.2		5045872.4		S		1.849		2.04		1.357		2.42		80.99		16.59				0		1.3		1.1		1.7		2.5		9.2		25.2		21.6		12.2		4		0.9		1.4		2.3		2.4		2.1		2.1		2.2		2.3		2		1.5		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		607		522468.2		5045734.5		M		5.945		1.616		-0.685		0		12.55		87.45				0		0		0		0		0		0.3		0.6		0.8		1		1.3		2		2.9		3.6		4.6		6.4		9.5		12.8		14.6		13.7		10.9		7.4		4.5		2.4		0.8		0		0		0		0		0		0		0		0		0		0		0

		608		522554.6		5045690.8		M		5.957		1.712		-1.017		0		11.63		88.37				0		0		0		0.3		0.6		0.7		0.7		0.7		0.8		1		1.5		2.2		3.1		4.2		6.3		9.5		12.9		14.7		13.9		11.1		7.6		4.7		2.5		0.9		0		0		0		0		0		0		0		0		0		0		0

		609		522628.1		5045511.6		M		6.101		1.665		-0.844		0		10.57		89.43				0		0		0		0		0.1		0.4		0.9		1.2		1.2		1.1		1.2		1.8		2.7		4		6		9.1		12.2		14.1		13.8		11.6		8.5		5.6		3.3		1.2		0		0		0		0		0		0		0		0		0		0		0

		610		522752.4		5045404.8		M		5.385		1.944		-0.862		0		19.55		80.45				0		0		0		0.7		1.3		1.3		1.1		1		1.2		1.5		2.4		3.7		5.3		7		8.8		10.7		12.1		12.2		10.7		8.1		5.4		3.2		1.7		0.5		0		0		0		0		0		0		0		0		0		0		0

		611		522578.3		5045761.8		S		2.269		1.661		1.004		1.08		84.42		14.5				0		0.6		0.5		0.7		1.4		2.8		15.4		17.8		15		10.3		7.6		7		6.3		4.5		2.4		1.3		1.2		1.4		1.3		1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		612		522695.1		5045638.8		M		5.664		1.731		-0.637		0		16.37		83.63				0		0		0		0.1		0.3		0.6		0.8		1.1		1.3		1.6		2.2		3.4		4.8		6.4		8.1		10.2		12.1		12.9		11.9		9.3		6.4		3.8		1.9		0.6		0		0		0		0		0		0		0		0		0		0		0

		613		522783		5045527.7		M		5.733		1.699		-0.718		0		14.49		85.51				0		0		0		0		0.2		0.6		0.9		1.1		1.2		1.4		2		3		4.2		5.7		7.8		10.5		12.9		13.7		12.4		9.6		6.4		3.8		2		0.6		0		0		0		0		0		0		0		0		0		0		0

		614		522827.8		5045402.1		SM		4.291		1.956		0.03		0		46.47		53.53				0		0		0		0.4		1		1.9		2.7		3		3.1		4.1		6.9		10.6		12.6		11.6		8.8		6.5		5.6		5.5		5.2		4.2		3		1.9		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		615		522873.5		5045506.6		MS		3.332		1.814		0.269		0		68.82		31.18				0		0		0		1.1		2.3		2.9		3.4		4.5		6.6		9.6		12.5		13.7		12.2		8.9		5.7		3.9		3.2		2.8		2.4		1.8		1.2		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		616		523249		5044479.9		SM		4.347		1.698		0.293		0		46.32		53.68				0		0		0		0.2		0.5		0.6		0.8		1.7		3.4		6.1		9.2		11.6		12.3		11.3		9.6		8		6.8		5.7		4.5		3.2		2.2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		617		523245.5		5044299.3		SM		5.301		1.628		-0.302		0		20.13		79.87				0		0		0		0		0.2		0.4		0.7		1.2		1.6		2.1		2.9		4.4		6.6		9.1		11.4		12.6		12.4		10.9		8.5		6.1		4.1		2.6		1.5		0.5		0		0		0		0		0		0		0		0		0		0		0

		618		523423.6		5044391.1		SM		4.902		1.67		0.102		0		31.62		68.38				0		0		0		0		0.2		0.5		0.8		1.1		1.6		2.9		5.3		8.4		10.8		11.6		11.2		10.2		9.1		7.7		6.2		4.7		3.4		2.3		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		619		523603.5		5044298.2		SM		4.776		1.706		0.053		0		33.57		66.43				0		0		0		0		0.3		0.6		0.9		1.4		1.9		3.1		5.5		8.6		11.1		12.1		11.5		10.1		8.6		7.2		5.7		4.3		3.1		2.1		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		620		523761.4		5044198.7		SM		4.975		1.632		0.057		0		28.5		71.5				0		0		0		0		0		0.3		0.6		1		1.5		2.6		4.7		7.5		10.2		11.7		11.9		11.2		9.8		8.2		6.4		4.8		3.4		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		621		523278.6		5044305.4		MS		3.997		1.739		0.519		0		57.6		42.4				0		0		0		0.4		0.7		0.5		0.6		1.9		5.1		9.4		12.9		13.9		12.3		9.5		7.1		5.7		5		4.4		3.6		2.8		1.9		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		622		523461.2		5044173.7		MS		3.898		1.808		0.541		0		58.28		41.72				0		0		0		0.2		0.3		0.2		1		3.9		8.6		12.4		12.9		10.7		8.2		7		6.8		6.6		6.1		5		3.8		2.7		1.8		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		623		523627.3		5044114.8		MS		3.804		2.06		0.358		0		56.04		43.96				0		0		0		0		0.1		1.3		4.3		7.9		10.1		10		8.5		7.2		6.8		6.8		6.8		6.6		6.1		5.3		4.3		3.2		2.2		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		624		523782.6		5044013.4		SM		4.985		1.992		-0.309		0		29.62		70.38				0		0		0		0.3		0.7		1.3		1.9		2.3		2.4		2.6		3.9		6.1		8.2		9.4		9.7		9.7		9.4		8.7		7.5		6		4.5		3.1		1.8		0.7		0		0		0		0		0		0		0		0		0		0		0

		625		523076		5044180		SM		4.687		1.72		-0.062		0		34.03		65.97				0		0		0		0.2		0.5		0.8		1.1		1.5		2		3		5.2		8.4		11.4		12.8		12.2		10.5		8.5		6.7		5.2		3.9		2.8		1.9		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		626		523461		5044001.5		MS		4.092		1.918		0.139		0		52.39		47.61				0		0		0		0.6		1.2		1.4		1.4		2		4.3		7.8		11		11.9		10.7		8.8		7.5		6.9		6.4		5.5		4.4		3.2		2.2		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		627		523633.1		5043908		SM		4.231		2.354		-0.369		0		39.24		60.76				0		0		0		1.5		3.3		4.4		4.8		4.4		3.3		2.5		3		4.8		7		8.7		9.3		9.3		8.7		7.6		6.1		4.5		3		2		1.1		0.4		0		0		0		0		0		0		0		0		0		0		0

		628		523824.8		5043812.7		MS		3.221		2.547		-0.105		5.85		52.69		41.47				0		2.7		3.1		3.2		3.8		5.1		4		4.9		5.3		5.6		6.2		7.1		7.5		7.2		6.6		5.9		5.3		4.7		3.9		3		2.2		1.5		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		629		523987.2		5043725.2		MS		3.206		2.221		0.444		0		63.32		36.68				0		0		0		0.2		1.9		5.8		10.1		11.8		10		6.9		5.2		5.3		6.1		6.4		6.1		5.6		5		4.3		3.4		2.5		1.7		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		630		523833.8		5043638.1		SM		3.999		2.041		-0.072		0		49.02		50.98				0		0		0		0.8		1.7		2.4		3		4.1		5.6		6.9		7.7		8.2		8.6		8.9		8.8		8.4		7.4		6		4.5		3.1		2		1.2		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		631		524019.4		5043520.3		SM		4.619		1.945		-0.263		0		34.94		65.06				0		0		0		0.2		0.6		1.2		2.2		3.3		4.1		4.6		5.1		6.1		7.5		9.1		10.2		10.5		9.8		8.4		6.4		4.5		3		1.8		1		0.2		0		0		0		0		0		0		0		0		0		0		0

		632		524195.1		5043450		MS		2.923		2.168		0.666		0		69.26		30.74				0		0		0		0.5		2.1		5.7		10.4		13.5		13		9.4		5.8		4.4		4.6		5		5		4.7		4.3		3.7		2.9		2.1		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		633		524362.2		5043357.7		MS		3.596		1.795		0.54		0		66.26		33.74				0		0		0		0.6		1.1		1		1.3		3.4		7.8		12.6		14.9		13.5		10		7		5.5		4.9		4.4		3.8		2.9		2.1		1.5		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		634		524035.5		5043346.9		SM		4.574		1.73		0.244		0		40.66		59.34				0		0		0		0		0		0		0.8		1.7		2.9		5.1		8.1		10.6		11.5		10.9		9.8		8.8		7.8		6.7		5.3		3.9		2.8		1.9		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		635		524220.7		5043233.2		MS		2.993		1.586		1.266		0		79.78		20.22				0		0		0		0		0		0.1		2.1		8.5		16.7		20.6		17.1		10		4.8		3.1		3.2		3.3		3		2.4		1.8		1.3		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		636		524388.1		5043160.5		MS		3.586		2.38		0.117		0		52.15		47.85				0		0		0		0.5		2.2		5.5		9.3		10.6		8.2		4.6		2.7		3.3		5.1		6.8		7.7		7.8		7.2		6.1		4.7		3.3		2.2		1.3		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		637		524550.1		5043062.8		MS		2.789		2.326		0.276		4.11		64.99		30.9				0		2.4		1.7		1.9		2.9		6.8		8.3		9.1		9.2		8.4		7.2		6		5.3		4.9		4.9		4.9		4.6		3.9		3		2.1		1.3		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		638		524414.8		5042958.6		SM		4.494		1.813		-0.073		0		39.59		60.41				0		0		0		0.4		0.9		1.1		1.3		1.9		3		4.6		6.7		9		10.7		11.2		10.7		9.5		8.1		6.7		5.2		3.7		2.5		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		639		524588.5		5042877.6		S		2.012		1.639		1.707		0		85.34		14.66				0		0		0		0		0.2		5.9		17.5		25		21.4		10.7		2.6		0.5		1.6		2.6		2.6		2.2		1.9		1.7		1.4		1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		640		524749.2		5042697.7		S		1.461		2.359		0.824		14.58		66.8		18.62				0		7.3		7.3		6.2		5.6		9.9		13.5		12.8		8.8		4.3		1.9		1.6		2.2		2.8		3		3		2.8		2.4		1.8		1.3		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		641		524954.9		5042690.7		S		2.147		2.061		1.011		2.12		78.2		19.69				0		1.1		1		1.4		2.4		8.5		17.8		17.9		13.3		7.7		4		2.6		2.5		2.7		2.9		3.1		3.1		2.7		2.1		1.4		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		642		525109.8		5042601.4		MS		2.657		2.293		0.152		6.28		64.41		29.31				0		3.5		2.8		2.4		2.7		5		6.9		8.8		9.6		9.2		7.9		6.5		5.4		4.9		4.8		4.8		4.4		3.7		2.7		1.8		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		643		524796.1		5042607.9		MS		3.249		2.035		0.717		0		65.17		34.83				0		0		0		0		0		0.6		6.2		13.9		17.2		13.2		6.7		3.4		3.9		5.5		6.1		5.7		4.8		4		3.1		2.3		1.6		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		644		524966.5		5042501.2		S		1.458		1.601		2.169		0		89.49		10.51				0		0		0		0.4		3.7		15.1		28.8		27		11.4		1.3		0		0.3		1.4		1.7		1.5		1.5		1.5		1.4		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		645		525147		5042414.4		S		0.919		1.251		2.372		1.32		93.46		5.22				0		0.6		0.7		2.5		7		25.5		30.8		18.8		6.7		0.7		0		0.6		0.8		0.7		0.7		0.9		0.9		0.8		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		646		525309.8		5042338.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		647		525153.2		5042230.2		MS		3.108		1.689		0.744		0		75.64		24.36				0		0		0		0.5		1		1.4		3		7		12.1		15.3		14.9		11.9		8.4		5.7		4.2		3.4		2.9		2.5		2		1.5		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		648		525334.6		5042114.7		SG		-0.766		1.116		0.918		52.91		44.83		2.26				0		34.2		18.7		13		4.5		5.1		7.1		6.5		4.4		2.2		0.9		0.6		0.5		0.4		0.3		0.3		0.3		0.3		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		649		525527.8		5042092.3		GS		0.223		1.457		-0.123		28.77		64.1		7.12				0		20.5		8.3		3.9		3.1		6.4		14.5		14		10.3		6		3.1		1.7		1.2		1.1		1.1		1.1		1.1		0.9		0.7		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		650		525535.9		5041856.9		S		2.502		1.744		1.116		0		82.83		17.17				0		0		0		0.3		1.5		4.7		9.8		14.5		16.3		14.5		10.6		6.6		4		2.9		2.7		2.7		2.5		2.1		1.6		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		651		525686.9		5041798.5		MS		1.589		2.318		0.95		6.61		72.71		20.69				0		2.5		4.1		6.5		8.6		19.1		15.1		10.6		4.9		1.5		1.1		2.2		3		3.4		3.4		3.4		3.1		2.6		1.9		1.3		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		652		525903.1		5041675.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		653		525734.3		5041581.2		S		2.19		0.955		1.009		0		95.54		4.46				0		0		0		0		0.1		1.7		6.1		13.7		21		22.9		17.8		9.4		3		0.5		0.4		0.8		0.8		0.6		0.4		0.3		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		654		525900.9		5041495.4		MS		2.001		2.803		0.385		17.49		53.39		29.12				0		8.6		8.9		7.2		6.2		7.1		5.3		6.5		6.1		4.5		3.4		3.3		3.9		4.5		4.7		4.6		4.2		3.6		2.8		2		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		655		526087.8		5041396.7		S		3.07		1.314		0.864		0		84.44		15.56				0		0		0		0.5		0.9		0.7		0.7		3		8.9		16.7		21.4		19.4		12.3		5.4		1.8		1.2		1.6		1.8		1.4		1		0.6		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		656		525909.8		5041269.6		SG		-0.207		2.027		1.539		47.58		37.73		14.69				0		34		13.6		7.6		3.2		4		6.7		6.3		4.4		2.2		1		0.9		1.4		1.9		2.3		2.5		2.4		2		1.5		1		0.6		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		657		526088.6		5041199.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		658		526069.7		5041203.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		659		525846.2		5040968.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		660		525958.3		5040898.5		MS		2.613		2.712		0.113		9.74		53.98		36.28				0		5.4		4.4		4.9		5.2		8.9		5.9		6		5		4		3.8		4.6		5.6		6.2		6.2		5.8		5.1		4.3		3.3		2.3		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		661		525797		5040796.5		S		2.468		1.391		1.448		0		87.84		12.16				0		0		0		0		0		1.2		6.4		14.3		20.4		20.2		14.4		7.6		3.4		2.1		2.1		2		1.8		1.4		1		0.7		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		662		525962.8		5040719.1		MS		2.719		2.177		0.495		2.08		69.2		28.72				0		1.5		0.6		1.8		2.4		4.1		10.5		13.5		12.6		9		5.8		4.7		4.9		5.1		4.9		4.5		4		3.3		2.6		1.8		1.2		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		663		525802.1		5040586.2		S		1.263		2.402		0.828		18.92		61.81		19.27				0		10.8		8.1		5.9		5.9		11.3		11.6		11.4		7.8		3.6		1.2		1.1		1.9		2.6		3		3.1		2.9		2.5		2		1.4		0.9		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		664		525659.6		5040496.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		665		525836		5040387.2		MS		1.685		2.481		0.634		15.36		62.74		21.9				0		8.4		7		4.9		4		8.8		12.2		12		8.7		4.7		2.5		2.2		2.8		3.2		3.4		3.4		3.2		2.8		2.2		1.6		1		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		666		525665.5		5040270.3		MS		1.936		2.14		1.205		0		78.64		21.36				0		0		0		1.7		6.6		15.3		21.7		18.8		9.2		1.8		0		1		2.6		3.4		3.5		3.4		3.2		2.7		2.1		1.4		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		667		525842.3		5040178.1		MS		2.162		2.619		0.237		13.3		55.23		31.47				0		8.6		4.7		4.1		4.4		8.1		8.2		8.7		6.8		4.4		3.2		3.3		4.1		4.8		5.2		5.2		4.8		4.1		3		2		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		668		525635.7		5040078.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		669		525858.5		5040015.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		670		525505.1		5039951.4		MS		3.866		1.685		0.353		0		58.81		41.19				0		0		0		0.5		1		1.3		1.6		2.2		4.1		7.6		11.8		14.5		14.1		11.3		8		5.7		4.4		3.7		2.9		2.2		1.5		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		671		525678		5039867.5		S		1.523		2.257		1.2		3.87		77.91		18.21				0		1		2.9		7.5		11.7		17.9		14.9		12.3		7.1		2.6		0.8		1.1		2		2.6		2.8		2.8		2.7		2.4		1.9		1.3		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		672		525867.4		5039774.1		GS		-0.176		1.36		0.237		36.43		58.29		5.28				0		24.4		12.1		6.9		4.9		9.2		10.5		10.4		8.1		4.8		2.1		0.8		0.6		0.8		0.8		0.8		0.8		0.7		0.5		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		673		525616		5039777.2		SM		4.704		1.881		0.017		0		37.41		62.59				0		0		0		0		0		0.5		1.3		2.6		4.2		5.6		6.8		7.9		8.5		8.9		9		9		8.7		7.8		6.5		5		3.6		2.3		1.3		0.4		0		0		0		0		0		0		0		0		0		0		0

		674		525711.6		5039662.6		S		1.737		1.814		1.508		0		85.01		14.99				0		0		0		1.5		5.6		13		20.2		21.1		14.4		5.9		1		0.6		1.8		2.5		2.6		2.3		2.1		1.8		1.4		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		675		525873.2		5039586.4		S		0.73		1.278		-1.065		17.65		76.41		5.94				0		13.9		3.8		1.9		2		1.3		20.4		24.9		17.8		6.8		0.8		0		0.4		0.9		0.9		0.7		0.8		0.8		0.7		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		676		525969.3		5039459.3		GS		0.36		2.465		1.104		40.05		41.03		18.92				0		28.2		11.8		7.8		4.8		7.1		5		4.5		3.4		2.3		1.9		2		2.3		2.7		2.9		3		2.9		2.5		1.9		1.3		0.9		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		677		525729.1		5039482.7		SM		5		1.891		-0.13		0		30.25		69.75				0		0		0		0.2		0.4		0.8		1.4		2		2.4		3.1		4.6		6.8		8.7		9.8		10		9.8		9.3		8.4		7.1		5.6		4.2		3		1.8		0.7		0		0		0		0		0		0		0		0		0		0		0

		678		525907.7		5039358.3		MS		1.977		2.643		0.47		14.8		57.17		28.03				0		8.1		6.7		4.6		4.6		6.2		10.1		12		9.3		4.6		1.6		1.5		2.7		3.8		4.3		4.4		4.2		3.7		2.9		2.1		1.3		0.8		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		679		526088.6		5039291.1		MS		2.728		2.59		0.106		7.98		55.66		36.37				0		4.6		3.4		4.2		3.1		5.5		6.6		8.9		8.5		6.2		4.2		3.9		4.6		5.3		5.5		5.5		5.2		4.7		3.8		2.7		1.8		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		680		525761		5039258.1		MS		3.979		1.579		0.627		0		57.53		42.47				0		0		0		0.2		0.4		0.5		0.8		2		4.6		8.4		12.3		14.5		13.9		11.2		8.3		6.1		4.8		3.9		3		2.1		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		681		525900.9		5039173.5		S		2.003		1.851		1.312		0		82.36		17.64				0		0		0		0.8		3.7		9.9		17.3		20.4		16.3		8.4		2.6		1		2		3		3.1		2.8		2.4		2		1.6		1.2		0.8		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		682		526092.3		5039093.2		S		1.248		0.668		-1.737		2.52		90.32		7.16				0		2		0.6		1.1		1.2		0.8		25.6		30.6		21.3		7.8		0.9		0.1		0.9		1.5		1.3		1		0.9		0.9		0.8		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		683		525930.7		5038948.9		MS		3.901		1.777		0.463		0		58.3		41.7				0		0		0		0.3		0.6		0.8		1.2		2.9		6.2		9.9		12.4		12.7		11.2		9.1		7.3		6		5.1		4.3		3.5		2.6		1.8		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		684		526092.2		5038918		GS		0.688		2.198		1.02		26.44		60.19		13.37				0		16.4		10.1		8.6		7.3		10.9		9.6		9		6.5		3.6		1.8		1.3		1.6		1.9		2.1		2.1		2		1.7		1.3		0.9		0.6		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		685		526291.7		5038811		MS		2.985		1.64		1.06		0		78.51		21.49				0		0		0		0		0		0.9		4.1		9.5		15		17.2		15		10.4		6.4		4.3		3.5		3.2		2.8		2.4		1.9		1.4		1		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		686		525973		5038759.6		MS		3.782		1.805		0.68		0		61.77		38.23				0		0		0		0		0		0		1.2		4.6		9.1		12.6		13.3		11.7		9.3		7.4		6.3		5.5		4.8		4.1		3.3		2.6		1.9		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		687		526135.1		5038691.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		688		526310.6		5038607.2		MS		3.025		2.019		0.741		0		70.2		29.8				0		0		0		0		0.5		3.7		8.9		13.4		13.8		10.7		7.3		5.9		5.8		5.8		5.2		4.4		3.8		3.2		2.6		1.9		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		689		526010.1		5038613.1		MS		2.502		2.261		0.467		4.55		69.41		26.04				0		2.8		1.8		2.7		2.8		5.3		9.8		12.5		12.2		9.4		6.3		4.5		4		4.2		4.3		4.1		3.8		3.2		2.5		1.8		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		690		526146.4		5038496.9		S		1.393		1.434		0.692		5.58		88.68		5.74				0		2.6		3		3.5		3.3		6.1		16.9		20		18		12.1		5.9		2.1		0.8		0.7		0.9		0.9		0.8		0.7		0.6		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		691		526386.1		5038390.6		MS		2.551		1.96		0.52		3.21		76.16		20.63				0		1.5		1.7		1.8		2		3.8		5.9		10.9		14.6		14.4		10.9		7		4.7		3.9		3.6		3.2		2.8		2.2		1.7		1.3		0.9		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		692		526000		5038425.9		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		693		526092.5		5038342.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		694		526408.2		5038212.5		MS		3.718		1.968		0.367		0		58.7		41.3				0		0		0		0.3		0.8		1.7		3.3		6		9		10.6		10.2		8.9		7.9		7.5		7.1		6.4		5.6		4.6		3.6		2.7		1.8		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		695		526072.3		5038155.7		SM		4.168		1.995		-0.082		0		43.45		56.55				0		0		0		0		0.1		1.8		4.4		6.5		6.5		5.2		4.7		6.1		8.3		9.7		10		9.4		8.3		6.8		5		3.3		2		1.2		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		696		526434.9		5038045.1		S		1.541		1.568		0.309		6.8		84.01		9.19				0		4.2		2.6		3.3		4.1		5.2		10.3		16.4		18.5		14.5		7.7		2.8		1.2		1.4		1.7		1.5		1.2		1		0.8		0.6		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		697		526527.9		5037867.9		SM		4.119		2.089		-0.044		0		44.62		55.38				0		0		0		0		0.5		2.4		5.1		7.1		7		5.4		4.5		5.4		7.4		8.9		9.4		9.1		8.1		6.6		5		3.5		2.3		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		698		525999.3		5037976.6		GS		0.753		2.684		0.998		37.01		45.24		17.75				0		21.2		15.8		10.1		7.3		7.4		2.9		3.5		3.7		3.2		2.6		2.2		2.3		2.6		2.7		2.7		2.6		2.3		1.8		1.3		0.9		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		699		526558.6		5037744.1		SM		4.187		1.941		0.158		0		46.93		53.07				0		0		0		0		0		0.5		2.4		5.2		7.4		7.9		7.5		7.6		8.3		8.9		8.9		8.3		7.4		6.2		4.8		3.5		2.4		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		700		525978.7		5037803.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		701		526384.4		5037612.2		M		6.469		1.329		-0.062		0		3.96		96.04				0		0		0		0		0		0		0		0.2		0.2		0.2		0.3		0.9		2.1		4.2		6.9		9.9		12.5		13.9		13.6		12		9.6		7.1		4.5		1.9		0.1		0		0		0		0		0		0		0		0		0		0

		702		526660.6		5037503.8		S		1.7		0.593		0.963		0		98.58		1.42				0		0		0		0		0		0.5		9.1		27.5		35.1		21.2		5.1		0.1		0		0.3		0.7		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		703		526762.3		5037448.8		S		2.754		1.282		1.669		0		88.52		11.48				0		0		0		0		0		0		0.8		7.5		17.7		24.3		21.6		12.4		4.2		0.9		1.3		2.1		2.2		1.7		1.1		0.8		0.6		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		704		526932.1		5037351.7		S		2.938		1.672		0.677		0		80.48		19.52				0		0		0		1.1		2.1		2.6		3.2		5.8		10.9		15.8		17		13.6		8.3		4.3		2.8		2.7		2.6		2.3		1.7		1.2		0.8		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		705		525888.7		5037658.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		706		526250		5037466.9		M		5.953		1.482		0.118		0		10.51		89.49				0		0		0		0		0		0		0.2		0.3		0.3		0.4		1		2.8		5.5		8.4		10.6		11.8		12		11.4		10.2		8.6		6.8		5.1		3.3		1.4		0		0		0		0		0		0		0		0		0		0		0

		707		526409.5		5037425.8		SM		5.24		1.656		0.011		0		24.43		75.57				0		0		0		0		0		0.2		0.4		0.8		1.4		2.5		4.3		6.5		8.4		9.8		10.7		11.1		10.9		9.9		8.1		6		4.1		2.7		1.6		0.6		0		0		0		0		0		0		0		0		0		0		0

		708		526588.8		5037334.2		SM		5.043		1.986		0.116		0		34.63		65.37				0		0		0		0		0		0.3		0.7		1.5		2.8		4.6		6.8		8.6		9.3		8.9		8.2		7.6		7.3		7		6.7		6.2		5.3		4.2		2.8		1.2		0		0		0		0		0		0		0		0		0		0		0

		709		527034		5037147.8		S		2.368		1.581		1.534		0		83.62		16.38				0		0		0		0		0		1		9.4		20.1		24.1		17.9		8		2		1.2		2.4		3.1		2.8		2.3		1.9		1.4		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		710		525894.9		5037469.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		711		526246.9		5037296.4		M		6.377		1.695		-0.753		0		10.58		89.42				0		0		0		0		0		0		0.3		0.6		1.1		1.6		2		2.3		2.7		3.4		4.7		6.7		9.4		11.9		13.3		12.9		11.2		8.4		5.3		2.2		0.1		0		0		0		0		0		0		0		0		0		0

		712		526425		5037213.1		SM		5.206		2.07		-0.39		0		25.57		74.43				0		0		0		0		0.2		0.9		2.1		3.1		3.6		3.6		3.5		3.8		4.9		6.8		8.9		10.3		10.5		9.7		8.3		6.9		5.5		4.1		2.6		1		0		0		0		0		0		0		0		0		0		0		0

		713		526608.2		5037119.7		MS		3.359		1.76		0.269		0.7		67.02		32.28				0		0.1		0.6		0.8		1.2		2		3		5.1		7.7		10.3		12.3		13		11.8		9.2		6.6		4.5		3.3		2.5		2		1.5		1.1		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		714		527040.4		5036921.9		S		1.909		1.228		2.34		0		91.14		8.86				0		0		0		0		0		1.2		11.1		27.4		31.1		16.9		3.3		0		0.2		1.3		1.8		1.4		1.1		0.9		0.9		0.7		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		715		525757.5		5037352.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		716		525895.8		5037269.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		717		526249.4		5037097.4		M		6.591		1.363		-0.189		0		4.34		95.66				0		0		0		0		0		0		0		0.2		0.3		0.2		0.4		1		2.2		4		6.1		8.5		10.9		12.8		13.5		12.8		10.9		8.4		5.4		2.3		0.1		0		0		0		0		0		0		0		0		0		0

		718		526435.6		5036996.8		M		6.79		1.437		-0.577		0		6.98		93.02				0		0		0		0		0.3		0.3		0.3		0.3		0.3		0.4		0.9		1.6		2.4		3		3.8		5.3		8.1		11.3		13.6		14.2		13		10.4		6.9		3.1		0.2		0		0		0		0		0		0		0		0		0		0

		719		526607.7		5036940.3		MS		2.796		2.786		-0.006		12.03		51.39		36.58				0		6.1		6		4.8		5.3		7.5		1.1		2		3.6		5.4		6.8		7.5		7.4		6.9		6.2		5.5		4.6		3.7		2.9		2.3		1.8		1.4		1		0.4		0		0		0		0		0		0		0		0		0		0		0

		720		526972.9		5036741.6		S		2.411		1.324		1.825		0		89.29		10.71				0		0		0		0		0		0		4.6		15.1		24		23.8		15.1		5.6		1.1		0.9		1.8		2.1		1.8		1.3		1		0.7		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		721		525720.5		5037176.2		S		2.088		1.885		0.23		6.63		79.83		13.54				0		3.8		2.8		2.7		3.2		5.9		6.1		9.5		12.6		13.8		12.2		8.7		5.1		2.8		1.9		1.9		1.9		1.7		1.3		0.9		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		722		525914.6		5037073.3		S		2.714		1.689		0.612		2.24		79.79		17.97				0		2		0.3		0		0.7		0.5		5.8		11		15.4		16.5		14.1		9.8		5.8		3.4		2.6		2.6		2.6		2.3		1.7		1.2		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		723		526099.4		5036982.3		M		6.139		1.723		-0.301		0		14.15		85.85				0		0		0		0		0		0.3		0.4		0.5		0.7		1.1		2.1		3.7		5.3		6.4		7.1		7.8		8.9		10		10.7		10.5		9.4		7.5		5		2.2		0.1		0		0		0		0		0		0		0		0		0		0

		724		526278.4		5036900.2		SM		5.289		1.792		0.11		0		26.91		73.09				0		0		0		0		0		0.2		0.5		0.8		1.4		2.5		4.6		7.3		9.4		10.2		9.9		9.3		8.6		8.1		7.4		6.5		5.4		4.1		2.6		1		0		0		0		0		0		0		0		0		0		0		0

		725		526420.1		5036797.1		MS		3.593		2.094		0.863		0		67.3		32.7				0		0		0		0		0		0.2		2.7		8.1		13.6		15.6		13.1		8.7		5.3		3.9		3.7		3.9		3.9		3.8		3.6		3.2		2.7		2.1		1.3		0.5		0		0		0		0		0		0		0		0		0		0		0

		726		526586.3		5036737		S		2.475		1.512		1.6		0		87.95		12.05				0		0		0		0		0		1.7		7.3		14.9		20		19.2		13.7		7.5		3.5		2		1.6		1.6		1.5		1.4		1.2		1		0.8		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0

		727		525741		5036973.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		728		525933		5036876.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		729		526123.7		5036788.1		SM		4.422		2.861		-0.659		4.13		31.28		64.59				0		2.4		1.8		2.8		5.6		7.6		0.7		0.8		0.7		0.7		1.7		4		6.6		8.1		8.2		7.5		7.2		7.2		7.2		6.6		5.4		3.9		2.4		0.9		0		0		0		0		0		0		0		0		0		0		0

		730		526290.9		5036700.6		M		6.533		1.324		-0.127		0		4.25		95.75				0		0		0		0		0		0		0		0.2		0.3		0.3		0.4		0.9		2		3.8		6.2		9.1		11.9		13.7		13.9		12.6		10.2		7.5		4.7		2		0.1		0		0		0		0		0		0		0		0		0		0

		731		526465.2		5036622.1		S		1.495		1.131		1.374		1.28		94.03		4.7				0		0.7		0.6		1.4		1.8		5.1		20.8		24.5		21		12.8		5.2		1.2		0.4		0.6		0.7		0.6		0.6		0.6		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		733		526899.2		5036505.9		S		0.663		1.244		-0.756		16.62		80.52		2.86				0		12.1		4.5		2.4		2.6		7.9		20.7		21.7		15.7		7.3		1.8		0.1		0.3		0.6		0.5		0.4		0.4		0.4		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		734		525753.2		5036765.1		MS		3.113		1.699		0.909		0		74.95		25.05				0		0		0		0		0		0.8		4.1		9.5		14		15.2		13.3		10.4		7.6		5.5		4.2		3.5		3.1		2.7		2.2		1.6		1.1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		735		525923.7		5036701.5		SM		4.245		1.827		0.192		0		47.96		52.04				0		0		0		0.3		0.7		1.1		1.6		2.3		3.7		5.9		8.8		11.3		12.2		11.3		9.3		7.4		6.1		5.1		4.2		3.3		2.4		1.7		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		736		526083.1		5036579.9		MS		3.637		1.911		0.284		0		60.64		39.36				0		0		0		0.5		1.3		2.2		3.5		5.2		7		8.9		10.5		11.1		10.5		9		7.3		5.9		4.8		3.9		3.1		2.3		1.6		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		737		526319.8		5036517.2		SM		4.451		1.554		0.26		0		39.89		60.11				0		0		0		0.2		0.5		0.6		0.8		1.2		2		3.6		6.7		10.6		13.8		14.8		13.2		10.2		7		4.7		3.3		2.4		1.9		1.4		0.9		0.3		0		0		0		0		0		0		0		0		0		0		0

		738		526420.1		5036493.1		MS		3.512		1.591		0.595		0		65.63		34.37				0		0		0		0		0		0.6		2.1		5.1		8.9		11.9		13.2		12.7		11.2		9.4		7.5		5.5		3.8		2.6		1.8		1.4		1.1		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		739		526770.6		5036484.5		S		2.43		1.697		1.26		0		80.54		19.46				0		0		0		0		0		2.7		11.3		19.6		21		14.6		6.6		2.4		2.3		3.4		3.8		3.3		2.7		2.1		1.6		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		740		526846.3		5036241.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		741		525782.1		5036574.5		MS		2.567		1.81		1.237		0		78.48		21.52				0		0		0		0		0		2.1		10.3		19.1		21.2		14.9		6.5		2.2		2.2		3.5		3.9		3.5		2.9		2.4		1.9		1.4		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		742		525911.6		5036473.2		S		1.27		1.125		-0.992		6.84		88.39		4.77				0		4.5		2.4		1.8		1.8		3.9		15.4		21.1		20.5		14.2		6.9		2.2		0.6		0.5		0.7		0.8		0.7		0.6		0.6		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		743		526138.4		5036391.2		MS		3.857		1.766		0.64		0		61.39		38.61				0		0		0		0.4		0.5		0.3		0.6		2.9		7.3		11.9		14.2		13.1		10.2		7.6		6.2		5.5		5		4.3		3.5		2.6		1.8		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		744		526304.4		5036290.6		SM		4.673		1.605		0.177		0		35.75		64.25				0		0		0		0		0.2		0.4		0.7		1.2		2		3.7		6.4		9.4		11.7		12.5		11.9		10.5		8.7		6.8		5.1		3.6		2.4		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		746		526712.5		5036060.5		S		1.767		1.296		2.157		0		91.13		8.87				0		0		0		0		0.1		4.8		17.7		28.3		24.8		11.9		2.5		0.1		0.9		1.7		1.7		1.3		1.1		1		0.9		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		747		525789.2		5036364.2		MS		3.854		1.791		0.585		0		60.25		39.75				0		0		0		0.2		0.4		0.5		1.3		3.6		7.6		11.4		13.1		12.2		9.9		7.8		6.5		5.7		5.2		4.4		3.6		2.6		1.8		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		748		525983.4		5036254.7		GS		-0.401		1.256		1.5		35.84		60.38		3.78				0		15.9		20		22.5		11.5		7.8		5.3		5.5		4.3		2.3		0.7		0.2		0.3		0.5		0.6		0.6		0.6		0.5		0.4		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		749		526149.7		5036186.3		S		2.204		1.727		1.111		1.82		82.17		16.02				0		1.1		0.7		0.9		0.6		1.5		13.4		20.7		20.3		13.2		6		2.8		2.7		3.1		2.8		2.3		2		1.8		1.5		1.1		0.7		0.5		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		750		526557.4		5035946		MS		3.546		1.761		0.588		0		65.07		34.93				0		0		0		0.1		0.3		0.9		2.5		5.8		10		12.7		12.9		11.1		8.8		7.1		6.1		5.3		4.6		3.9		3		2.1		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		751		525823.2		5036165.9		SM		4.326		1.89		-0.096		0		44.45		55.55				0		0		0		0.7		1.4		1.6		1.5		1.5		2.1		4.1		7.5		11.1		12.8		11.9		9.8		7.9		6.6		5.7		4.6		3.6		2.5		1.7		1		0.3		0		0		0		0		0		0		0		0		0		0		0

		752		525986.1		5036092		MS		3.323		2		0.683		0		65.83		34.17				0		0		0		0		0		0.9		5.6		11.7		14.9		13.2		8.9		5.7		4.9		5.3		5.6		5.4		4.9		4.1		3.2		2.3		1.6		1		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		753		526168.9		5035996.8		S		2.253		1.813		1.42		1.27		81.85		16.88				0		0.8		0.4		0.4		0.6		1.3		15.5		22.7		21.3		12.9		4.8		1.1		1.2		2.1		2.6		2.6		2.4		2.2		1.8		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		754		526336.7		5035894.4		GS		0.579		1.474		-0.763		25.19		68.04		6.77				0		20.8		4.4		3		1.7		3.7		13.5		18.8		16.4		8.6		2.2		0.1		0.2		0.9		1.2		1.1		1		0.9		0.7		0.5		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		755		526015.5		5035888.9		MS		3.236		1.655		0.937		0		75.65		24.35				0		0		0		0.4		0.7		0.7		1.6		5.5		11.8		17.1		17.3		12.9		7.6		4.4		3.6		3.6		3.4		2.9		2.2		1.6		1.2		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		756		526184.1		5035786.5		S		1.346		1.461		0.937		6.81		85.83		7.37				0		3.9		2.9		2		1.2		3.2		24.3		26.1		17.8		7.3		1.6		0.8		1.5		1.6		1.2		1		0.9		0.9		0.8		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		757		526336.7		5035693.6		S		2.521		1.53		1.517		0		84.44		15.56				0		0		0		0		0		0.5		6.4		16.2		22.7		20.4		12		4.6		1.7		1.9		2.6		2.7		2.4		1.9		1.5		1.1		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		758		526011.8		5035668.4		MS		3.646		1.721		0.439		0		61.5		38.5				0		0		0		0		0.3		1		2.6		5.4		8.4		10.5		11.4		11.4		10.6		9.1		7.5		6		4.8		3.7		2.8		2		1.3		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		759		526201.7		5035590.5		S		1.603		1.415		1.273		4.59		87.45		7.96				0		3		1.6		0.9		0.9		1.1		12.4		30.7		29.7		10.8		0.8		0		0.2		1.3		1.5		1.1		0.9		0.9		0.9		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		760		526038.2		5035470.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		761		526200.4		5035399.2		MS		3.86		2.068		0.284		0		53.31		46.69				0		0		0		0		0		1.2		4.4		8.2		10		9.2		7.3		6.4		6.7		7.4		7.7		7.4		6.6		5.5		4.3		3.1		2.2		1.5		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		762		525911.7		5035340.8		MS		3.27		1.565		0.815		0		74.28		25.72				0		0		0		0.3		0.5		0.7		1.9		5.4		10.6		14.8		15.9		13.9		10.3		7		4.8		3.5		2.9		2.4		1.9		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		763		526074.2		5035274.1		S		1.61		0.648		0.771		0		96.71		3.29				0		0		0		0		0		2		13.2		27.7		30.4		18.2		5.1		0.2		0		0.5		0.7		0.5		0.3		0.3		0.4		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		764		525888.7		5035231.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		765		526067.2		5035061.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		766		526102.7		5034876.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		767		526200.3		5034799.1		S		1.983		1.662		0.522		3.4		86.42		10.18				0		2.3		1.1		2		3.3		6.8		9.7		12.7		14.8		14.4		11.5		7.4		3.9		2		1.4		1.4		1.5		1.3		1		0.7		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		768		526092.2		5034677.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		769		526260.3		5034593.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		770		526109.5		5034454.8		S		1.245		1.664		0.555		11.55		80.23		8.23				0		8.3		3.3		3.4		3		5		12.8		20.7		20.1		11.4		3.2		0.2		0.4		1.3		1.6		1.4		1.1		1		0.8		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		771		526300.2		5034394.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		773		526140.1		5034270.2		MS		4.008		1.838		0.455		0		54.35		45.65				0		0		0		0.1		0.2		0.3		1.3		4.1		8		10.7		11		9.8		8.9		8.4		7.9		7.1		6		4.9		3.8		2.9		2.1		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		774		526325.7		5034208.4		MS		2.442		1.879		1.252		0		78.12		21.88				0		0		0		0		0		3.7		13.7		21.7		20.6		11.9		3.8		0.9		1.9		3.4		3.9		3.6		3.1		2.6		2		1.4		0.9		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		775		526499.2		5034138.8		MS		3.815		1.884		0.561		0		59.18		40.82				0		0		0		0		0		0.3		1.9		5.5		9.9		12.3		11.8		9.7		7.9		7		6.7		6.2		5.5		4.6		3.6		2.7		2		1.4		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		776		526327		5033997.4		SM		4.581		1.881		-0.124		0		38.01		61.99				0		0		0		0.5		1		1.2		1.4		2		3		4.4		6.2		8.3		10		10.7		10.3		9.3		8.2		7.1		5.7		4.4		3.1		2		1.1		0.2		0		0		0		0		0		0		0		0		0		0		0

		777		526516.5		5033910.6		MS		3.904		1.968		0.343		0		54.37		45.63				0		0		0		0		0		0.5		3		6.7		9.5		9.9		8.9		8		7.8		7.8		7.5		7		6.3		5.4		4.2		3.1		2.1		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		778		526379.5		5033784.9		MS		3.811		1.782		0.758		0		63.4		36.6				0		0		0		0		0		0		0.6		3.4		8.4		13.2		15.1		13.2		9.6		6.6		5.2		4.9		4.9		4.4		3.6		2.7		1.9		1.3		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		779		526533.8		5033695.5		SM		4.595		1.739		-0.033		0		37.42		62.58				0		0		0		0		0.4		0.8		1.4		2		2.7		4		6.3		9		10.8		11.3		10.8		9.9		8.8		7.3		5.6		3.9		2.5		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		780		526705.1		5033643.8		MS		3.32		1.442		1.184		0		76.92		23.08				0		0		0		0		0		0		0.5		3.9		10.1		16.4		18.8		16.2		11		6.3		3.8		2.9		2.6		2.2		1.8		1.3		1		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		781		526554.3		5033511.4		SM		4.321		1.829		-0.043		0		43.64		56.36				0		0		0		0.4		1		1.3		1.8		2.5		3.5		5		7.2		9.6		11.3		11.3		10.2		8.8		7.4		6.1		4.7		3.4		2.2		1.3		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		782		526735.5		5033404.3		MS		2.759		2.112		0.868		0		70.35		29.65				0		0		0		0		0.2		5.1		13.6		19.1		16.4		8.4		2.5		1.6		3.5		4.9		5		4.5		4		3.5		2.9		2.1		1.4		0.9		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		783		526768.6		5033209		S		2.183		1.966		1.234		0		80.16		19.84				0		0		0		0.5		3.2		9.6		17		19.8		15.5		8		2.7		1.5		2.4		3.3		3.3		3.1		2.7		2.4		1.9		1.4		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		784		526941		5032916.5		MS		4.004		1.792		0.434		0		55.98		44.02				0		0		0		0.2		0.5		0.6		1.3		3.2		6.3		9.7		11.9		11.9		10.4		8.5		7.1		6.5		6		5.2		4		2.9		1.9		1.2		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		785		526957.8		5032725.3		SM		4.135		1.889		0.168		0		49.82		50.18				0		0		0		0.3		0.6		1		1.9		3.6		5.8		7.6		9		9.9		10		9.4		8.5		7.5		6.7		5.7		4.6		3.4		2.2		1.4		0.7		0.1		0		0		0		0		0		0		0		0		0		0		0

		786		527159.7		5032690.4		MS		3.81		1.901		0.407		0		57.46		42.54				0		0		0		0		0.3		1		2.9		5.9		8.8		10.1		10.1		9.5		8.8		8.1		7.4		6.5		5.6		4.7		3.7		2.7		1.9		1.2		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		787		527270.8		5032522.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		788		527470.5		5032425.3		S		1.032		1.777		0.743		14.31		77.45		8.25				0		6.8		7.5		8.1		5.1		5.2		14.1		17.4		14.5		8.1		3		1.1		1.1		1.4		1.4		1.3		1.2		1		0.8		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		789		527655.2		5032392.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		790		527165.8		5032453.8		MS		2.807		1.859		1.022		0		74.6		25.4				0		0		0		0		0		1.3		8.2		16.4		19.4		14.8		7.6		3.5		3.2		4.3		4.6		4.2		3.5		2.9		2.3		1.6		1.1		0.7		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		791		527325.6		5032356.2		MS		2.963		1.977		0.6		1.39		70.98		27.63				0		0.9		0.5		0.6		1.1		3.5		6.5		11.2		13.9		12.8		9.6		6.6		5.2		4.8		4.6		4.3		3.9		3.3		2.6		1.8		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		792		527696.8		5032194.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		793		527881		5032099.4		S		2.644		1.4		1.287		0		86.92		13.08				0		0		0		0		0.1		1.2		4.8		11.2		17.3		19.4		16.4		10.8		5.7		2.8		1.9		1.8		1.7		1.5		1.2		0.9		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		794		527711.9		5031990.1		S		1.758		2.096		0.616		10.33		71.23		18.45				0		7.1		3.2		2.2		0.7		5.9		17.9		18.5		12.8		5.9		2.1		2		3.1		3.7		3.4		2.9		2.4		2		1.6		1.1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		796		527748.5		5031795.4		MS		2.306		2.143		1.004		0		75.28		24.72				0		0		0		0.6		3.6		10.6		17.9		19.1		12.9		5		1.1		1.4		3		3.9		4.1		3.9		3.6		3.1		2.4		1.7		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		797		527675.1		5031580.5		SM		4.352		1.75		0.218		0		45.76		54.24				0		0		0		0.2		0.4		0.8		1.2		2		3.5		6		8.9		11.1		11.7		10.8		9.5		8.2		7.1		5.9		4.6		3.3		2.3		1.5		0.8		0.2		0		0		0		0		0		0		0		0		0		0		0

		798		527548.4		5031685.5		MS		2.221		2.037		1.193		0.35		78.28		21.38				0		0.3		0		0.8		1.9		6		23.9		21.8		12.9		4.5		1.3		2		3.2		3.5		3.3		3.1		3		2.8		2.2		1.6		1		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		799		527299.1		5031603.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		800		527218.9		5031435.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		801		527408.9		5031345.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		802		527516.4		5031236.6		S		1.763		0.872		1.385		0		95.51		4.49				0		0		0		0		0		2.8		12.8		23.6		26.4		19.2		8.6		1.9		0.2		0.6		0.9		0.7		0.5		0.5		0.5		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		803		527396.2		5031182.4		GS		0.93		2.198		0.842		23.71		63.96		12.34				0		13.1		10.6		8.8		5.4		5.8		11		11.7		9		5.1		2.7		2.1		2.4		2.4		2.1		1.8		1.6		1.4		1.2		0.9		0.6		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		804		527572		5031074.1		S		2.629		1.635		1.127		0.16		81		18.84				0		0		0.2		0.3		0.1		1		9.5		15.3		17.6		15.4		10.8		6.7		4.4		3.6		3.3		3		2.6		2.1		1.6		1.1		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		805		527421.1		5030948.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		806		527611.4		5030903.2		MS		3.285		1.695		0.842		0		72.64		27.36				0		0		0		0		0.1		0.8		2.9		7		11.8		14.9		14.8		11.9		8.4		5.7		4.4		3.9		3.5		3		2.4		1.7		1.2		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		807		527453.1		5030829.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		808		527298.6		5030657.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		809		527097.6		5030545.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		810		527288.9		5030480.5		S		1.661		1.143		2.013		0		93.3		6.7				0		0		0		0		0.4		7.1		18.3		25.9		23.1		13.1		4.2		0.6		0.6		1.3		1.3		1		0.8		0.7		0.6		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		811		526992.9		5030399.9		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		812		527150.1		5030352.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		813		526967.7		5030224.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		814		526838.9		5030113.2		S		1.997		1.495		1.855		0.23		88.29		11.48				0		0.1		0.1		0.2		0.2		1.1		20.7		25.7		20.9		11.2		4.2		2		2.1		2.3		1.9		1.6		1.4		1.3		1.1		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		815		526991.5		5030053.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		816		526865.6		5029943.5		MS		3.488		1.866		0.583		0		64.56		35.44				0		0		0		0		0.3		1.6		4.3		7.8		10.3		10.8		10.2		9.8		9.5		8.5		6.7		5		3.8		3.2		2.7		2.1		1.6		1.1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		817		526943.2		5029862.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		818		526989		5029644.8		MS		2.793		2.215		0.273		4.84		67.78		27.38				0		3.1		1.7		1.2		1.7		3.8		7.4		9.6		10.8		10.7		9.5		7.5		5.6		4.3		4		4.1		4.1		3.7		2.9		1.9		1.2		0.7		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0

		819		527011.4		5029426.2		S		1.968		1.313		1.768		0		91.31		8.69				0		0		0		0		0.2		4.9		13.5		21.3		22.5		16.5		8.3		2.9		1.2		1.3		1.4		1.3		1.2		1		0.9		0.7		0.5		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		820		526720.7		5028787.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		821		526757.2		5028606.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		822		527144.9		5028253.9		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		823		527259.6		5028138.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		824		527426.7		5028038.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		825		527670.1		5027964.7		S		1.338		1.184		1.738		0		95.33		4.67				0		0		0		1.2		5.3		13.3		21.5		23.2		17.1		8.6		3		1.2		1		0.9		0.7		0.6		0.6		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		826		527498.2		5027910.9		S		1.75		1.33		1.719		0		92.5		7.5				0		0		0		0		1.5		8.6		17.9		22.9		19.7		11.9		5.5		2.7		1.9		1.6		1.2		1		1		0.9		0.8		0.6		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		827		527711.5		5027790.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		828		527907.6		5027705.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		829		528074.9		5027641.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		830		528213.7		5027510.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		831		527864.4		5027509.7		S		1.756		1.09		1.16		0		95.37		4.63				0		0		0		0		1.1		7		15.5		21.1		20.2		14.7		8.9		4.6		2.2		1		0.6		0.6		0.7		0.6		0.5		0.4		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		832		528112		5027428.5		GS		0.616		1.877		1.15		20.83		70.51		8.66				0		10.6		10.2		10.2		7.7		10.5		15.9		12.7		7.1		2.8		1.2		1.2		1.3		1.4		1.4		1.4		1.3		1.2		0.9		0.6		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		833		528417.7		5027234.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		834		528675		5026966.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		835		528288.6		5027372.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		836		528507.5		5027060.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		837		528805.6		5026878		S		2.575		1.526		1.357		0		85.33		14.67				0		0		0		0		0.2		1.7		6.1		13.2		19.2		19.8		14.6		7.5		2.9		1.6		2		2.5		2.5		2		1.5		1		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		838		528987.1		5026772.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		839		529169.3		5026689.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		840		528873.5		5026987.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		841		529013.1		5026596.5		S		2.715		1.624		1.2		0		82.08		17.92				0		0		0		0		0.1		1.7		6.5		13		17.4		17.1		13		8.2		5.1		3.7		3.1		2.6		2.2		1.9		1.5		1.2		0.8		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		842		529174.8		5026493.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		843		529358.3		5026406.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		844		529249.7		5026012.9		SM		5.145		1.765		-0.327		0		24.34		75.66				0		0		0		0		0		0.1		0.7		1.9		3.2		3.9		4.1		4.6		5.9		8		10.1		11.7		11.9		10.8		8.6		6.1		4		2.5		1.4		0.5		0		0		0		0		0		0		0		0		0		0		0

		845		529149		5026259.8		MS		3.764		1.725		0.087		0		57.44		42.56				0		0		0		0.5		1.2		1.7		2.2		3.1		4.8		7.4		10.5		12.8		13.2		11.5		8.9		6.5		4.8		3.6		2.7		1.9		1.3		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		846		529370.4		5026228		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		847		529544.4		5026115		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		848		529452.5		5026008.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		849		529574.3		5025927.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		850		529450.1		5025811.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		851		529555.5		5025718.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		852		529599.2		5025527		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		853		529650.5		5025350.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		854		530407.7		5024228.7		S		0.814		1.871		1.24		13.71		75.9		10.39				0		7.8		5.9		7.6		8.7		18.1		17.8		12.3		5.6		1.7		0.9		1.4		1.7		1.7		1.7		1.7		1.6		1.4		1		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		855		529699.4		5025124		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		856		530232.2		5024300		MS		2.678		2.027		0.493		0		73.19		26.81				0		0		0		1.6		4.4		7.8		10.4		10.8		9.2		7.3		6.7		7.3		7.7		7		5.5		4		3		2.3		1.8		1.3		0.9		0.6		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		857		531086.4		5024429.3		S		0.531		0.762		0.78		0		98.63		1.37				0		0		0		6.7		17		25.7		25.6		16		5.5		0.5		0.2		0.8		0.6		0.3		0.2		0.3		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		858		529834.8		5024823.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		859		530017.4		5024757.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		860		530191.7		5024680.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		861		530360.9		5024602.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		862		530560.6		5024491.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		863		530732.3		5024416.2		S		1.046		0.953		2.909		0.08		96.3		3.62				0		0		0.1		0.5		2.7		17		38.3		26.3		9.3		0.8		0		0.4		1		0.8		0.6		0.6		0.6		0.5		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		864		530052.9		5024542.9		S		1.257		1.168		2.441		0		94.31		5.69				0		0		0		0.2		3.8		14.8		27.1		27.6		15.6		4		0.1		0.1		0.9		1.2		0.9		0.7		0.8		0.8		0.7		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		865		530180.6		5024552.4		S		2.145		1.011		1.816		0		93.98		6.02				0		0		0		0		0		0.3		6.1		17.1		25.5		24.1		14.7		5.3		0.8		0.4		1.1		1.2		0.9		0.7		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		866		530849.9		5024164.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		867		530956.1		5024093.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		868		530950.3		5023917.9		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		869		531134.2		5023834.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		870		530969.3		5023721.3		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		871		531149.9		5023635.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		872		530985		5023521.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		873		531124.9		5023437.2		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		874		530931.3		5023077.4		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		875		530997.2		5023331.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		876		530836.1		5023208.7		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		877		530694.5		5022960.1		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		878		530357.2		5022668.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		879		530280.2		5022520		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		880		530148.9		5022380.5		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		881		526821.9		5028979.6		S		1.499		1.04		2.163		0		95.43		4.57				0		0		0		0		1.1		8.7		20		26.6		22.6		12.2		3.6		0.3		0.3		0.8		0.8		0.6		0.6		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		882		526948.5		5029209		S		1.955		2.075		1.21		0.46		80.63		18.92				0		0.3		0.2		0.8		4.2		20.2		20.9		14.7		7.5		3.3		2.6		3.1		3.3		3.1		2.9		2.8		2.7		2.5		1.9		1.3		0.8		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		883		526835.5		5033078.2		SM		4.442		1.865		-0.046		0		40.5		59.5				0		0		0		0		0.3		1.2		2.5		3.5		3.9		4.4		6		8.4		10.3		10.8		10.2		9.2		8.1		6.8		5.3		3.9		2.6		1.6		0.9		0.2		0		0		0		0		0		0		0		0		0		0		0

		884		526662.7		5028500.3		S		1.585		0.55		-0.019		0		100		0				0		0		0		0		0		1.4		12.2		30.1		34.3		18.5		3.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		885		526826.5		5028492.7		GS		-0.086		1.054		-0.18		23.97		73.08		2.95				0		13.4		10.6		10.1		9.2		19		17.6		10.6		4		0.9		0.4		0.6		0.6		0.4		0.4		0.5		0.5		0.4		0.3		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		886		526982.3		5028370.6		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		887		529110.3		5026007.5		SM		4.033		1.771		0.029		0		48.66		51.34				0		0		0		0		0.3		1.1		2.6		4.6		6.3		7.3		8		8.8		9.6		10		9.9		9.2		7.7		5.8		3.9		2.3		1.3		0.8		0.4		0		0		0		0		0		0		0		0		0		0		0		0

		892		530494.4		5022798.8		HG		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1000		530744		5023317.9		S		1.63		0.539		-0.002		0		100		0				0		0		0		0		0		0.7		10.4		29.2		35.5		20.1		4.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1001		530787.1		5023383		S		1.682		0.53		0.05		0		100		0				0		0		0		0		0		0.4		8.9		27.7		36		21.9		5		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1002		529959.4		5024502.5		S		1.784		0.527		-0.015		0		100		0				0		0		0		0		0		0.1		5.6		23.6		36.6		26.2		7.7		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1003		529656.5		5024782.3		S		1.777		0.493		-0.008		0		100		0				0		0		0		0		0		0		4.2		23.7		40.1		26.3		5.6		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1004		529430.9		5025503.6		S		1.791		0.493		-0.016		0		100		0				0		0		0		0		0		0		3.9		22.9		40		27		6		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1005		529401.7		5025642.3		S		1.766		0.532		-0.011		0		100		0				0		0		0		0		0		0.2		6.4		24.1		36.2		25.5		7.3		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1006		529385		5025715.6		S		1.625		0.544		0.001		0		100		0				0		0		0		0		0		0.8		10.8		29.3		35		19.8		4.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1007		529194.7		5026358.3		S		1.309		0.585		0.061		0		100		0				0		0		0		0		0.3		7.5		22.8		32.5		25.6		10.3		1.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1008		529311.8		5026561.5		MS		3.613		1.718		0.843		0		66.89		33.11				0		0		0		0		0		0.1		1.5		4.8		9.2		13		14.4		13.3		10.7		7.8		5.7		4.4		3.7		3.2		2.6		2.1		1.6		1.1		0.7		0.2		0		0		0		0		0		0		0		0		0		0		0

		1009		529025.2		5026511.9		MS		4.099		1.645		0.236		0		51.04		48.96				0		0		0		0.3		0.7		1		1.3		1.7		3		5.9		9.9		13.2		14.1		12.7		10.1		7.7		5.7		4.2		3.1		2.2		1.5		1		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0

		1010		529070.1		5026891.1		S		1.916		0.694		0.539		0		97.84		2.16				0		0		0		0		0		0.6		6.9		19.1		28.3		25.3		13.6		3.7		0.2		0		0.4		0.5		0.3		0.2		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1011		528490.1		5027010.7		S		1.507		0.542		0.006		0		100		0				0		0		0		0		0		1.9		14.8		32.9		33.1		15.3		2.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1012		528373.1		5027070.9		S		1.651		0.524		0.068		0		100		0				0		0		0		0		0		0.5		9.6		29.1		36.1		20.5		4.1		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1013		528008.9		5027766		S		1.753		0.598		-0.014		0		100		0				0		0		0		0		0		0.9		8.9		23.8		32.4		24.2		9.1		0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1014		527934.2		5027653		S		1.064		0.698		-0.076		0		100		0				0		0		0		0.8		5.2		14.9		25		27		18.8		7.5		0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1015		527643.9		5028081.4		S		1.867		0.72		-0.106		0		100		0				0		0		0		0		0.3		2.6		9		18.7		25.7		24.1		14.7		4.8		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1016		527452.4		5027905.4		S		1.409		0.539		0.007		0		100		0				0		0		0		0		0		3.3		18.6		35		30.5		11.6		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1017		527234.6		5028082.6		S		1.286		0.691		-0.045		0		100		0				0		0		0		0		2.5		10.3		21.2		27.5		23.4		12.3		2.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1018		526630.8		5028606.9		S		1.587		0.605		-0.021		0		100		0				0		0		0		0		0		2.5		13.8		27.9		30.6		19.1		5.8		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1019		526889.5		5028873.2		S		1.287		0.727		-0.025		0		99.39		0.61				0		0		0		0.2		3.2		10.9		20.6		25.6		22		12.6		4		0.2		0		0.3		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1020		526697.7		5029073.8		S		1.848		0.592		0.037		0		100		0				0		0		0		0		0		0.4		6.8		21.1		31.9		26.7		11.6		1.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1021		527022.7		5029245.7		S		2.008		0.914		0.928		0		95.78		4.22				0		0		0		0		0.1		2.2		8.5		17.6		23.8		22.2		14.2		5.8		1.4		0.6		0.8		0.8		0.6		0.4		0.3		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1022		527063		5029531.3		S		1.795		0.527		-0.026		0		100		0				0		0		0		0		0		0.1		5.4		23		36.5		26.7		8		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1023		526849.8		5029812.9		S		2.05		0.786		1.597		0		95.39		4.61				0		0		0		0		0		0		3.9		17		29.4		27.7		14.3		3.2		0		0.2		0.9		1		0.6		0.4		0.4		0.4		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		1024		526818.9		5030185.2		S		1.163		0.761		0.439		0		98.95		1.05				0		0		0		0.3		4.3		14.1		24.3		25.9		18		8.1		2.4		0.9		0.7		0.4		0.1		0		0.1		0.2		0.2		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1025		527154.3		5030263.5		S		1.656		0.745		0.631		0		97.64		2.36				0		0		0		0		0		3.8		13.9		24.6		27		19		7.9		1.4		0		0.5		0.7		0.4		0.2		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1026		526928.4		5030376.4		S		1.429		0.61		0.047		0		99.12		0.88				0		0		0		0		0.1		5.3		18.8		30.2		27.5		14		3.1		0		0		0.4		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1027		527009.9		5030558.5		S		1.58		0.79		0.211		0		97.89		2.11				0		0		0		0		0.8		6.5		15.9		23.3		23.2		16.3		8.1		2.9		0.9		0.5		0.4		0.3		0.2		0.2		0.2		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1028		527368.2		5030486.8		MS		3.035		1.709		1.247		0		78.51		21.49				0		0		0		0		0		0.1		3.1		9.8		16.7		19		15.4		9.4		5		3.4		3.3		3.3		2.9		2.4		2		1.6		1.2		0.8		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		1029		527199		5030785.2		S		2.158		0.898		1.569		0		95.06		4.94				0		0		0		0		0		0.3		4.7		15.2		25.5		26.1		16.5		6		0.9		0.1		0.7		1.1		0.9		0.6		0.4		0.4		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		1030		527617.4		5030773.9		S		1.852		0.692		0.96		0		98.64		1.36				0		0		0		0		0		0.5		7.6		21.8		31.1		25.2		10.9		1.6		0		0.1		0.6		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1031		527628.6		5031004.6		S		2.414		0.923		1.031		0		94.84		5.16				0		0		0		0		0		0.2		3.2		10.3		19		23.7		20.9		12.7		4.9		0.9		0.4		0.8		0.9		0.7		0.4		0.3		0.3		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		1032		527309.4		5031073.6		S		1.72		0.526		0.019		0		100		0				0		0		0		0		0		0.2		7.4		26.2		36.8		23.6		5.7		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1033		527417.6		5031468		S		2.488		1.235		1.708		0		90.82		9.18				0		0		0		0		0		0.1		3.8		12.4		21		23.2		17.6		9.3		3.5		1.4		1.4		1.5		1.3		1		0.8		0.6		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		1034		527589.1		5031598		S		2.091		0.84		1.109		0		95.91		4.09				0		0		0		0		0		0.5		6.2		16.5		24.9		24.4		15.9		6.4		1.3		0.3		0.7		0.8		0.6		0.4		0.3		0.3		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		1035		527911.4		5032138.2		S		2.779		1.419		1.503		0		86.68		13.32				0		0		0		0		0		0.5		3.2		9.2		16.8		21		18.7		11.9		5.4		2.2		1.7		2		2		1.6		1.2		0.9		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		1036		527538.7		5032167.6		MS		4.286		1.933		0.309		0		50.04		49.96				0		0		0		0.2		0.4		0.6		1.2		3		5.8		8.7		10.4		10.5		9.3		7.8		6.8		6.6		6.6		6.2		5.3		4.1		3		2		1.2		0.4		0		0		0		0		0		0		0		0		0		0		0

		1037		527257		5032321.3		S		1.717		0.71		-0.012		0		100		0				0		0		0		0		0.1		3.7		12.3		22.2		26.5		21.5		11.1		2.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1038		527188.2		5032698.3		MS		3.368		1.81		0.813		0		69.5		30.5				0		0		0		0.1		0.3		0.9		3.1		7.5		12.3		14.6		13.2		10		7.5		6.1		5.3		4.6		3.9		3.1		2.4		1.9		1.4		1		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0

		1039		526819.1		5032777.7		S		2.034		0.601		-0.007		0		100		0				0		0		0		0		0		0		3.2		15.3		29.2		30.3		17.4		4.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1040		526991.5		5032990		S		2.024		0.958		1.636		0		93.81		6.19				0		0		0		0		0		0.5		7.7		19.4		26.6		23		12.5		3.7		0.4		0.7		1.3		1.2		0.8		0.5		0.5		0.5		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		1041		526780.3		5033524.3		S		1.898		0.717		0.839		0		98.59		1.41				0		0		0		0.1		0.1		1.1		6.9		19.5		29.8		26.2		12.6		2.3		0		0		0.6		0.6		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1042		526560.8		5033445.3		S		1.991		0.686		1.319		0		96.35		3.65				0		0		0		0		0		0		3.5		17.1		31.7		29.1		13		1.9		0		0		0.8		0.9		0.5		0.2		0.3		0.4		0.4		0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		1043		526652.6		5033756.8		S		2.11		0.804		1.432		0		95.52		4.48				0		0		0		0		0		0		3.8		15.3		27.1		27.4		16.3		5.1		0.5		0.1		0.8		1		0.7		0.4		0.4		0.4		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		1044		526379.1		5033763.4		S		1.899		0.537		0.016		0		100		0				0		0		0		0		0		0		3.3		19		35.4		30.1		11.2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1045		526572.3		5034003.8		S		3.069		1.483		1.323		0		81.1		18.9				0		0		0		0		0		0		1.1		6.4		14.1		19.4		18.8		13.6		7.7		4.1		2.8		2.6		2.4		2		1.6		1.2		1		0.7		0.5		0.1		0		0		0		0		0		0		0		0		0		0		0

		1046		526141.8		5034158.7		MS		3.232		1.261		1.128		0		79.02		20.98				0		0		0		0		0		0		0		2.9		9.7		16.8		19.9		17.5		12.2		7.1		4		2.6		2		1.6		1.3		0.9		0.7		0.5		0.3		0		0		0		0		0		0		0		0		0		0		0		0

		1047		525907.9		5034938.5		S		2.207		0.583		-0.059		0		100		0				0		0		0		0		0		0		0.9		9.8		25.2		32.5		23.2		7.9		0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1048		526210.7		5034939.2		S		1.877		0.617		-0.05		0		100		0				0		0		0		0		0		0.6		6.6		19.7		30.5		27.3		13.2		2.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1049		526196.5		5035326.5		S		1.782		0.574		0.057		0		100		0				0		0		0		0		0		0.4		7.8		23.6		33.2		25		9.2		0.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1050		526069.5		5037728.9		S		2.313		1.302		1.823		0		90.38		9.62				0		0		0		0		0		0.6		6.4		16.4		23.9		22.5		13.8		5.3		1.5		1.2		1.7		1.7		1.4		1		0.9		0.7		0.6		0.4		0.1		0		0		0		0		0		0		0		0		0		0		0		0

		1060		518092		5054372.3		S		0.907		0.706		-0.319		1		99		0				0		0.3		0.7		2.5		5.9		15.9		29.3		25.7		14.9		4.6		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1061		518227.9		5054242.2		S		1.712		0.71		1.139		0		96.6		3.4				0		0		0		0		0		1.5		11.2		25.2		30.3		20.7		7.2		0.6		0		0.2		0.7		0.5		0.3		0.3		0.4		0.4		0.3		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1062		518386.7		5054114.5		S		1.815		0.782		0.493		0		97.16		2.84				0		0		0		0		0		2.7		11		20.8		25.2		20.7		11.6		4.2		0.8		0.3		0.5		0.5		0.4		0.3		0.3		0.3		0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1063		518475.9		5053932.4		S		1.746		2.107		0.396		9.44		77.48		13.08				0		4.4		5.1		7.4		7.5		8.2		4.6		6.7		9.2		10.8		10.2		7.8		5		3		2.1		1.8		1.6		1.4		1.1		0.8		0.6		0.4		0.2		0		0		0		0		0		0		0		0		0		0		0		0

		1064		518562.5		5053747.9		S		1.063		0.623		-0.428		0.54		99.46		0				0		0.1		0.5		1.7		3.5		8.7		29.8		32.4		18.9		4.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1065		518656.4		5053550.3		S		1.305		0.708		0.903		0.2		98.25		1.55				0		0		0.2		1		2		4.3		22.2		34.3		25.7		8.1		0.4		0		0.2		0.9		0.6		0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1066		518723.9		5053341.9		S		1.467		0.573		-0.005		0		100		0				0		0		0		0		0		3.4		17.1		31.6		30.6		15		2.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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1 INTRODUCTION 
1.1 Background 
The Willamette River rises in the Cascade Range in western Oregon, flows northerly, and 
empties into the Columbia River about 160 km from the sea.  It is a major tributary of the 
Columbia River and the tenth largest river in the United States based on average annual 
flow: its watershed covers an area of approximately 30,409 km2, or about 12 percent of 
the land area of Oregon. 


Located on the Lower Willamette River just above its confluence with the Columbia 
River, Portland Harbor has been a working harbor for well over 100 years.  Over the past 
century a great number of industrial facilities have been located on the shores of the 
Willamette River.  The Port of Portland currently operates four terminals consisting of 20 
berths equipped to handle general cargo, bulk cargo, lumber, automobiles, lift-on-lift-off 
and roll-on-roll-off containers, and breakbulk vessels.  Also present in the harbor area are 
privately operated facilities for ship repair and for receiving, storing and out-loading 
petroleum, wood chips, grain, logs, sand and gravel, cement, and steel products.  The 
manufacturing and ship building/repair history dates back more than a century.  Within 
Portland Harbor are several active, land-based cleanup projects dealing with site 
contaminants including but not limited to wood preservatives, pesticides, and metals: 
proximity of these sites to the Willamette River led to concerns about possible impacts 
on the river sediments.  In 1997, a joint Department of Environmental Quality (DEQ) and 
U.S. Environmental Protection Agency (EPA) study identified elevated levels of a 
variety of contaminants in shallow, near-shore sediments, in parts of Portland Harbor. 


DEQ, with funding from the Portland Harbor Group, developed the Portland Harbor 
Sediment Management Plan (PHSMP), which presented the technical approach for 
investigating the nature and extent of contamination and assessing risk to human health 
and the environment from contaminated sediments in Portland Harbor.  More recently, 
DEQ and a number of potentially responsible parties (PRPs) collaborated in an effort to 
maintain state control of the upcoming sediment investigations and possible sediment 
remediation.  However, on December 1, 2000, EPA placed the Portland Harbor on the 
Superfund cleanup list, resulting in EPA Region 10 becoming responsible for the in-
water sediment cleanup in the harbor. 


DEQ had identified the need for a Sediment Trend Analysis (STA®)1 study in the lower 
Willamette River.  The  Port of Portland initially contracted with GeoSea Consulting Ltd. 
to initiate a Sediment Trend Analysis of the Willamette River, including a part of the 
Columbia River near its confluence with the Willamette (Figure 1).  This work was 
completed by the Lower Willamette Group, which is the group of PRPs that is 
undertaking the remedial investigation for the site. 


                                                             
1 STA is a unique technique developed by GeoSea whereby patterns of net sediment transport are determined 
from relative changes in the grain-size distributions of bottom sediments. In addition the technique enables 
the dynamic behavior of the bottom sediments to be determined (i.e., net erosion, net accretion, dynamic 
equilibrium etc.). 
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The original theory that is required to carry out STA was first published in McLaren and 
Bowles (1985). Since that time, however, there have been various refinements in the 
methodology. A short summary of the theory is contained in Section 2.0 (to allow most 
readers to follow the findings of the report), and a full, recently revised version of the 
mathematics and derivation of sediment trends is provided in Appendix I. 
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Figure 1: Names and locations contained in the report. 
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1.2 Objectives 


The specific objectives of this study are the following: 


1) Collect about 850 sediment grab samples from the Willamette River from the 
mouth to the Willamette Falls, and a portion of the Columbia River near its 
confluence with the Willamette. 


2) Analyze each of the samples for its complete grain-size distribution and establish, 
using the technique of sediment trends, the present patterns of transport. 


3) Determine areas of erosion, stability (dynamic equilibrium), and deposition. 


1.3 Field Methods 
Sediment grab samples were collected during the period September 15, 2000 through 
September 29, 2000 using a van Veen type grab sampler. This device samples the top 10 
to 15 cm of sediment.  All samples were collected from a 12-foot, hard-bottom inflatable 
speedboat equipped with a depth sounder, a small electric winch, and grab sampler.  
Positions were obtained using a portable DGPS system (Garmin GPS75 and Garmin 
GBR21 differential receiver), providing a typical accuracy of ±2.0 m.  In most instances, 
samples were obtained at predetermined locations; however, where shoreline structures 
(e.g. docks and marinas) and moored vessels interfered with navigation, samples were 
collected as close as practicable to the planned position.  Representative samples from 
each successful grab were stored in plastic bags and transported to the GeoSea laboratory 
in Brentwood Bay, BC, for grain-size analyses. 


Samples were collected on a regular hexagonal grid with a spacing of 200m in the 
Columbia River and from the mouth of the Willamette to approximately River Mile 3.0.  
Inter-sample spacing was decreased to 150m from River Mile 3.0 to River Mile 9.6, and 
returned to a spacing of 200m from River Mile 9.6 to the Willamette Falls.  In the upper 
portion of the river where it narrows, sample positions deviated from the regular grid 
spacing in order to cover more fully the required area.  A total of 935 sample sites were 
visited, of which 99 were found to be “hard ground” (i.e., cobbles or bigger, or scoured 
bottom, or wood debris covering the bottom) and no sample could be taken.  A site was 
designated as hard ground after three separate drops of the grab sampler failed to retrieve 
sediment. 


1.4 Grain-Size Analysis 
All samples were analyzed for their complete grain-size distribution using a Malvern 
MasterSizer 2000 laser particle sizer.  The laser-derived distributions were combined 
sieve data for particles larger than 1500 microns in diameter using a merging algorithm 
developed by GeoSea Consulting2. The size distributions were entered into a computer 
equipped with proprietary software to establish sediment trends and transport functions.  


                                                             
2 The grain-size data (listed in Appendix II) are supplied on a disk as an Excel worksheet containing sample 
locations and the complete phi distributions of the sediments. 
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A more complete description of the grain-size analytical technique is provided in 
Appendix II. 


2 BASIC THEORY 
The technique to determine the sediment transport regime utilizes the relative changes in 
grain-size distributions of the bottom sediments.  The derived patterns of transport are, in 
effect, an integration of all processes responsible for the transport and deposition of the 
bottom sediments.  However, the time scale over which this integration occurs is 
unknown.  The bottom sediment may be considered as a facies that is defined by its 
grain-size distribution.  Details of the theory are described in Appendix I; however, the 
approach is summarized here. 


Suppose two sediment samples (D1 and D2)3 are taken sequentially in a known transport 
direction (for example from a river bed where D1 is the up-current sample and D2 is the 
down-current sample).  The theory shows that the sediment distribution of D2 may 
become finer (Case B) or coarser (Case C) than D1: if it becomes finer, the skewness of 
the distribution must become more negative.  Conversely, if D2 is coarser than D1, the 
skewness must become more positive.  The sorting will become better (i.e., the value for 
variance will become less) for both Case B and C.  If either of these two trends is 
observed, we can infer that sediment transport is occurring from D1 to D2.  If the trend is 
different from the two acceptable trends (e.g. if D2 is finer, better sorted and more 
positively skewed than D1), the trend is unacceptable and we cannot suppose that 
transport between the two samples has taken place. 


In the above example, where we are already sure of the transport direction, D2(s) can be 
related to D1(s) by a function X(s) where 's' is the grain size.  The distribution of X(s) 
may be determined by: 


X(s)= D2(s)/ D1(s) 


X(s) provides the statistical relationship between the two deposits and its distribution 
defines the relative probability of each particular grain size being eroded, transported and 
deposited from D1 to D2. 


2.1 Interpretation of the X-Distribution 
Empirical examination of X-distributions from a large number of different environments 
has shown that five basic shapes are most common when compared to the D1 and D2 


                                                             
3 A sample is considered to provide a representation of a sediment type (or facies).  There is no direct time 
connotation, nor does the depth to which the sample was taken contain any significance (provided, of course, 
that the sample does, in fact, accurately represent the facies).  For example, D1 may be a sample of a facies 
that represents an accumulation over several tidal cycles, and D2 represents several years of deposition.  The 
trend analysis simply provides the sedimentological relationship between the two.  It is unable to determine 
the rate of deposition at either locality, but frequently the derived patterns of transport do provide an 
indication of the probable processes that are responsible in producing the observed sediment types. 
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distributions (Fig.A-6; Appendix I).  These X-distributions are diagnostic of six different 
transport behaviors described as follows: 


1) Dynamic Equilibrium: The shape of the X-distribution closely resembles the D1 
and D2 distributions.  The relative probability of grains being transported, 
therefore, is a similar distribution to the actual deposits.  This suggests that the 
probability of finding a particular grain in the deposit is equal to the probability 
of its transport and re-deposition (i.e., there is a grain by grain replacement along 
the transport path).  The bed is neither accreting nor eroding and is, therefore, in 
dynamic equilibrium. 


2) Net Accretion: The shapes of the three distributions are similar, but the mode of 
X is finer than the modes of D1 and D2.  Sediment must become finer in the 
direction of transport; however, more fine grains are deposited along the transport 
path than are eroded, with the result that the bed, though mobile, is accreting. 


3) Net Erosion: Again the shapes of the three distributions are similar, but the mode 
of X is coarser than the D1 and D2 modes. Sediment coarsens along the transport 
path, more grains are eroded than deposited, and the bed is undergoing net 
erosion. 


4) Mixed Case: A Mixed Case trend is one where the sequence of samples produces 
significantly acceptable statistics for both Net Erosion and Net Accretion. Such a 
finding is usually taken to be analogous to the case of Dynamic Equilibrium, but 
it may be more correctly interpreted to mean that the environment undergoes 
periodic accretion followed by periodic erosion, and both events have been 
“captured” in the samples used to make up the trend. 


5) Total Deposition (I): Regardless of the shapes of D1 and D2, the X-distribution 
more or less increases monotonically over the complete size range of the deposits.  
Sediment must fine in the direction of transport; however, the bed is no longer 
mobile.  Rather, it is accreting under a "rain" of sediment that fines with distance 
from the source. Once deposited, there is no further transport. 


6) Total Deposition (II): Recently, a fifth form of the X-distribution has been 
discovered.  Occurring only in extremely fine sediments when the mean grain-size 
is very fine silt or clay, the X-distribution may be essentially horizontal.  Such 
sediments are usually found far from their source (compared with Deposition (I) 
sediments in which size-sorting of the fine particles is taking place, and therefore 
the source is relatively close).  The horizontal nature of the X-distribution 
suggests that their deposition is no longer related strictly to size sorting.  In other 
words, there is now an equal probability of all sizes being deposited.  This form 
of the X-distribution was first observed in the muddy deposits of a British 
Columbia fjord and is described in McLaren et al. (1993).  No Total Deposition 
(II)-type dynamic behavior was observed for the sediments in the Willamette 
River. 
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2.2 Interpretation of a Trend 
In reality, a perfect sequence of progressive changes in grain-size distributions is seldom 
observed in a line of samples, even when the transport direction is clearly known.  This is 
due to complicating factors such as variation in the grain-size distributions of source 
material, local and temporal variability in the X(s) function, and a variety of sediment 
sampling difficulties (e.g., sample doesn't adequately describe the deposit; it's taken too 
deeply or not deep enough). 


Initially, a trend is easily determined using a statistical approach whereby, instead of 
searching for "perfect" changes in a sample sequence, all possible pairs contained in the 
sequence are assessed for possible transport direction.  When one of the trends exceeds 
random probability within the sample sequence, we infer the direction of transport and 
calculate X(s).  The precise statistical technique is described more fully in Appendix I. 


Despite the initial use of a statistical test, various other qualitative assessments must be 
made in the final acceptance or rejection of a trend.  Included is an evaluation of R2, a 
multiple linear correlation coefficient defining the relationship among the mean, sorting 
and skewness in the sample sequence.  If a given sample sequence follows a transport 
path perfectly, R2 will approach 1.0 (i.e., the sediments are perfectly "transport-related").  
A low R2 may occur, even when a trend is statistically acceptable for the following 
reasons: (i) sediments on a presumed transport path are, in reality, from different facies, 
and valid trend statistics occurred accidentally; (ii) the sediments are from a single facies, 
but the chosen sequence is only a poor approximation of the actual transport path, and 
(iii) extraneous sediments have been introduced into the natural transport regime, as in 
the case of dredged material disposal.  R2, therefore, is assessed qualitatively, and when 
low, statistically accepted trends must be treated with caution. 


To analyze for sediment transport directions over 2-dimensions, a grid of samples is 
required.  Each sample is analyzed for its complete grain-size distribution and these are 
entered into a microcomputer equipped with appropriate software to “explore” for 
statistically acceptable trends.  The technique to explore for transport pathways is 
undertaken randomly4 (i.e., up and down the river, across the river, lines of samples 
running east-west, north-south).  As familiarity with the data increases, exploration 
becomes less and less random until a single and final coherent pattern of transport is 


                                                             
4 The term “random” is used loosely in that it is not strictly possible to remove the element of human 
decision-making entirely.  The important aspect of the initial search for sediment trends is that it is 
undertaken with no preconceived concept of transport directions.  It is, however, assumed that there will be a 
net sediment transport pattern and that changes in the grain-size distributions throughout the study area will 
not be random.  The derivation of the final patterns may be likened to communication theory which, in the 
case of extremely noisy signals, requires the "discovery" of a “message” as the proof that the message does 
indeed exist. 
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obtained5.  On completion of an interpretation, each transport line may then be used to 
derive a corresponding X-function from which the behavior of the bed material on the 
transport path is inferred. 


The transport patterns discovered in this way are valid only for the facies sampled, which 
is the upper few centimeters of bottom sediment.  If an event occurred which completely 
replaced the bottom sediments in the study area, either by removing them to expose a 
lower layer or completely covering them up to a depth of several centimeters, then a 
subsequent STA might not result in the same transport patterns. 


3 PHYSICAL SETTING 
Much of the information in this Section of the report was extracted from various 
websites, including but not limited to those of the US Army Corps of Engineers, the Port 
of Portland, and the US Geological Survey. 


3.1 Climate and Rainfall 
The study area is situated about 105 km inland from the Pacific Coast and midway 
between the northerly oriented low Coast Range on the west and the higher Cascade 
Range on the east, each about 48 km distant.  The Coast Range provides limited shielding 
from the Pacific Ocean, whereas the steep slopes of the Cascade Range results in 
orographic lift of moisture-laden westerly winds and consequent moderate rainfall; it also 
forms a barrier from continental air-masses originating over the interior Columbia Basin.  
Airflow is usually northwesterly in spring and summer and southeasterly in fall and 
winter, interrupted infrequently by outbreaks of dry continental air moving westward 
through the Cascade passes. 


Approximately 88 percent of the annual total precipitation occurs in the months of 
October through May, 9 percent in June and September, while only 3 percent comes in 
July and August.  Precipitation is mostly rain, as on the average there are only 5 days 
each year with measurable snow.  Relatively mild temperatures, cloudy skies and rain 
with southeasterly surface winds predominating, mark the winter season.  Summer 
temperatures are also mild, with northwesterly winds and very little precipitation.  
Temperatures below freezing are very infrequent, as are temperatures above 100° F.  
Outbreaks of continental high pressure from east of the Cascade Mountains produce 
strong flow from the east through the Columbia Gorge into the Portland area.  In winter 
this flow brings the coldest weather, and in summer the hot, dry continental air brings the 
highest temperatures. 


                                                             
5 At present, the approach of obtaining the final derivation of the net sediment transport pathways relies on 
assessing and removing "noise" qualitatively.  The GeoSea trend programming is specifically designed to do 
this in that all sample distributions may be readily compared with one and other (and excessively noisy 
distributions discarded), the best sediment types can be determined for the analysis, and the relationships 
among all the sample pairs may be assessed.  Because we are unable to know the exact nature of the "noise" 
that we may be confronted with, it is difficult at this stage to devise a quantitative technique to eliminate it.  
To do so is the subject of much on-going research both by GeoSea and at various universities. 
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3.2 Geology 
Major uplifting of the Cascades began in the Miocene: this period of uplift was 
accompanied by huge outpourings of basalt, extending from Idaho to the Oregon coast.  
Known as the Columbia River Basalt Group (CRB), it consists of several distinct flows 
and ranges in thickness to 1,000 feet depending on the variability of the paleotopography.  
The river flows through these exposed basalts from the Willamette Falls to 
approximately River Mile (RM) 18, and they are often exposed close to the west bank of 
the river downriver to Ross Island. 


The Willamette Silt, an extensive layer of sand and silt with some thin layers of clay, was 
deposited over much of the Willamette Valley, probably by the Missoula Floods, during 
the late Pleistocene.  The present Willamette River and its tributaries has subsequently 
eroded the Willamette Silt along their flood plains and deposited a layer of Recent 
alluvium up to 90 feet thick at the lower end of the Willamette Valley.  The river flows 
through Pleistocene deposits from approximately RM 18 to RM 12, where deposits of 
Recent alluvium begin and persist to the confluence with the Columbia.  The western 
bank of the river is again close to exposed basalt around RM 5.  Descriptions of the 
geology of the lower Willamette Valley in the following sections are based on the 1991 
Geologic Map of Oregon by G.W. Walker and N.S. MacLeod, available from the US 
Geological Survey and on the web at “http://nwdata.geol.pdx.edu/OR-Geology/” 


3.3 Hydrology 
The Willamette River originates within Oregon in the Cascade Mountain Range and 
flows approximately 300 km north to its confluence with the Columbia River.  The 
Lower Reach of the Willamette River from River Mile (RM) 0 to approximately RM 
26.5 at the Willamette Falls is a wide, shallow, slow moving segment that is tidally 
influenced with tidal reversals occurring during low flow periods as far upstream as RM 
15.  This Reach has been extensively dredged to maintain a 40-foot deep navigation 
channel from RM 0 to RM 14.  The mean water surface elevation of the Willamette River 
at its confluence with the Columbia River is about 3m above sea level. 


Major floods in the Willamette Valley have resulted from significant rainfall events 
combined with snowmelt in late fall through early spring when intensive, continuous 
warm rain falls on saturated or frozen ground, and from high water levels on the 
Columbia River.  The first documented flood on the Willamette River was in January 
1814.  The Willamette Watershed includes 13 major dams, 11 of which were built 
primarily for flood and erosion control, hydropower, and summer water supplies, and 
two others for supplementary uses.  In spite of these efforts to control the river, flooding 
still occurs: the last major flood was in 1996.  In addition, dams on the Columbia control 
that river’s flow.  In times of major water releases from those dams into the Columbia, 
water levels and current flow in the lower Willamette can be highly modified from 
“normal”. 
3.4 Streamflow 
Historical daily mean streamflow data for the period 1972 through 1999 were obtained 
from the U.S. Geological Survey, for stream gauge #14211720, located in Portland at the 
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Morrison Bridge.  Stage and discharge data at this location at 15-minute intervals were 
also obtained for water years 1992 and 1993.  These data should be useful in 
characterizing the stage versus flow for the river, but it should be noted that the location 
at which the data were collected is well upriver from the Harbor area, and in a narrower, 
highly channelized part of the river. 


The summary data shown in Table 1 clearly demonstrate the variability in the flow of the 
river (e.g., there is a ratio of about 100 between the maximum and minimum flow, and 
the maximum flow is about 12 times greater than the mean). 


Daily average streamflow (derived from USGS data 1972 through 1999) 
Average Daily 


Discharge 
(m3/s)1 


Maximum 
Discharge, 


February 19961 
(m3/s) 


Minimum 
Discharge 


(m3/s) 
Surface Area 
of Tidal River 


(ha) 
Average 


Volume of 
Tidal River 
 (m3 x 106) 


Average 
Tidal 


Volume 
(m3 x 106) 


Average 
Tidal Range 


(m) 


958 11,893 119 2,395 335 9 0.75 
1 Maximum discharge associated with the last major flood.  


Table 1: Summary of river flow characteristics (Morrison bridge, Portland) 


3.5 Tides and currents 
Tides in the Willamette are semi-diurnal, with a typical range of about 0.75m at low and 
medium stages of the river.  Table 1 gives an estimate of river volume and tidal volume 
a stage of zero, based on the cross-sectional area of the river referred to datum, and using 
an average river depth of 14m, also referred to datum.  The tidal volume was computed 
assuming a tidal prism thickness varying linearly from the full tidal range at the mouth to 
zero at Willamette Falls.  These figures are rough estimates, but they give a sense of the 
relative importance of tidal flow in the river.  For example, the average tidal volume, 
which flows into and out of the river twice a day, is roughly equivalent to about a tenth of 
the average daily discharge, but is less than one percent of the maximum. 


Flow values and river stage values at 15-minute intervals were used to examine time 
series of currents and streamflow at differing river stages.  Figure 2 shows the currents 
measured in 1992: the plot shows the great variability in the currents and the many 
instances of upstream flow.  Some typical currents at low and high river stage are shown 
in Figure 3 and Figure 4.  At low stage, upstream currents are common with the semi-
diurnal flood tide.  These currents are strong but short-lived, lasting for roughly 1/5 of 
time that currents are directed downstream.  When the river is high, there are no upstream 
currents, and the tidal signal is not apparent in the currents.  This is because as the river 
rises, the tidal volume becomes an ever-smaller fraction of the total volume of water in 
the river, and the influence of the tide is thus suppressed. 


Analysis of the data over the entire period available revealed that there are occasions 
when the river stage is very high, but the currents, while remaining unidirectional 
downstream, are considerably less than those at lower river stages.  These occasions 
probably occur when there is a release of water into the Columbia River from upstream 
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dams, and Columbia River water is backing up into the Willamette River, causing it to 
rise. 
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Figure 2: Currents at the Morrison Bridge in 1992. 
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Figure 3: Low stage currents. 
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Figure 4: High stage currents. 
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4 PATTERNS OF SEDIMENT TYPES AND SEDIMENT TRANSPORT 
The sediments of the Willamette River (summarized in Table 2) vary widely, from coarse 
sand in the upstream portions of the river near its’ confluence with Clackamas River, to 
mainly sandy mud near the mouth where it enters the Columbia River.  To facilitate 
presentation and discussion of the results, the river has been divided into seven reaches 
segments, starting from Reach 1 near Willamette Falls. 


SEDIMENT TYPE6 # of SAMPLES PERCENTAGE 


Sandy gravel 2 0.2% 


Gravelly Sand 16 1.7% 


Sand 305 32.6% 


Muddy Sand 180 19.3% 


Sandy Mud 296 31.6% 


Mud 37 4.0% 


Hard Ground 99 10.6% 


TOTAL 935 100% 


Table 2: Summary of sediment types 
The most common sediment types are sand, muddy sand and sandy mud, which account 
for 83.5 per cent of all the samples (Table 2).  Approximately 10 percent of the samples 
are Hard Ground, where no sample could be obtained after three attempts with the grab.  
Most of these samples were found in the upstream part of the river, but there were a few 
locations (e.g., in Multnomah channel) where wood debris covered the bottom. 


The best patterns of transport that could be derived were possible only when all samples 
were used in a single interpretation (i.e., all the samples were treated as a single facies). 
Because the range of sizes present in each of the samples throughout the study area is 
relatively constant, the assumption that they are indeed all “transport-related” and can be 
treated as a single facies is probably correct. 


Following the calculation of numerous sample sequences to determine significant trends, 
a total of 154 transport lines were selected to provide a pattern of transport.  For ease of 
discussion, the transport lines have been grouped into sixteen Transport Environments 
(TE’s), starting from TE1 at the upstream end of the survey area (i.e., near Willamette 
Falls).  A Transport Environment is defined as an area within which transport lines are 
associated both geographically and “behaviorally”.  Generally, transport lines cannot be 
continued from one TE into another, because to do so decreases the statistical 
significance of the line (samples in the new TE are not related through transport to the 
samples in the line).  Thus a region in which transport lines naturally end (and begin) is a 
boundary between Transport Environments. 


                                                             
6 The sediment types use 20% and 50% as “cut-off” limits. For example, pure sand has less than 20% of mud 
or gravel; sandy mud has greater than 50% mud and more than 20% sand; muddy sand has greater than 50% 
sand and more than 20% mud. The few samples containing three modes (i.e., a muddy, sandy gravel) 
although obviously “noisy” distributions, were still successfully included in the STA. 
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The trend statistics for each line are provided in Appendix III, and a summary table of 
line statistics is provided at the beginning of the description of each TE.  Representative 
X-distributions7 to illustrate typical dynamic behaviors derived from transport lines in 
this study are shown in Appendix IV. 


Place names referred to in the following discussion are shown on Figure 1 and are not 
usually labeled on the Sediment Type and Transport Environment figures. 


4.1 Reach 1 (Figure 5 and Figure 6) 
Figure 5 shows the sediment types in this reach.  Here the river is confined in Tertiary 
basalt, which outcrops on much of its bottom.  The Clackamas River brings some sand 
into the river, and there are pockets of reworked sand along the margins and in 
backwaters.  There are two transport environments in this Reach: TE1 consisting of 5 
lines; and TE2 consisting of 4 lines. 


4.1.1 Transport Environment 1 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


1-5 5 0.998 0.004 0 100 0 0 0 


Table 3: Line statistics for TE1. 


Most of the bottom is hard ground in this area, and no sediment could be obtained 
upstream from this environment in either the Willamette or Clackamas Rivers.  Based on 
very few samples, these lines originate in the Clackamas River and the Clackamas Rapids 
south of Goat Island.  That the trends are depositional could be ascribed to a rapid 
deepening of the river (from 3m to 14m), together with widening immediately 
downstream from Goat Island.  Each of the trend lines is tied into the beach samples; 
however, the beach samples on their own show no relationships with each other (i.e., 
downstream transport).  Field observations indicate that beach deposits might be simply 
reworked river bottom sediments deposited during periods of high river flow, and that the 
reworking is due to local waves and boat wakes, which results in the removal of fines.  
However, the amount of fine-grained sediment removed is insufficient to provide a 
noticeable sediment source for the downstream river sediments.  All the lines show 
accretion, and the R2 values are high. 


4.1.2 Transport Environment 2 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


                                                             
7 An X-distribution is a function derived from the grain-size distributions contained in a sample line. It is 
used to describe the dynamic behavior of the sediments along the transport pathway defined by the sample 
line. The X-distribution may be thought of as a function that describes the relative probability of each 
particle being removed from an “up-current” sediment sample, and being deposited in a “down-current” 
sample.  The shape of the X-distribution relative to the distributions of the sediments making up the sample 
line is used to define dynamic behavior. 
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6-9 4 0.955 0.048 100 0 0 0 0 


Table 4: Line statistics for TE2. 


As in TE1, these few lines are based on a very small number of samples due to the lack 
of sediment in this part of the river.  The lines originate in the vicinity of Cedar Island 
and extend into a narrowing river channel with the result that all the trends indicate Net 
Erosion.  The R2 values continue to be high. 
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Figure 5: Sediment types in Reach 1. 
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Figure 6: Transport pathways in Reach 1. 
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4.2 Reach 2 (Figure 7 and Figure 8) 
The river is still contained in Tertiary basalt for most of this Reach, and as a result there 
are many Hard Ground samples.  Where sediment is found, it is sand or gravelly sand, 
although there are pockets of muddy sand near the banks in a few locations. 


There are two transport environments in this Reach: TE3 consisting of lines 10 through 
18; and TE4 consisting of lines 19 through 28. 


4.2.1 Transport Environment 3 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


10-18 9 0.961 0.058 0 100 0 0 0 


Table 5: Line statistics for T.E. 3. 


Continuing in coarse sandy sediment, TE3 is also based on only a few samples.  
Originating at Hog Island, the trends extend beyond Oswego Creek to the next narrows.  
Compared to TE2, the river becomes somewhat wider, which may account for all the 
trends showing accretion.  The presence of Oswego Creek, which drains Oswego Lake, 
may also be providing a greater amount of sediment than in the previous environments.  
Water depths change rapidly in this portion of the river indicating bedrock control of 
bathymetry.  All lines show accretion, and the R2 values are high. 


4.2.2 Transport Environment 4 (Figure 8) 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


19-28 10 0.967 0.081 0 90 10 0 0 


Table 6: Line statistics for T.E. 4. 


This environment is confined by narrows at each end.  Again, a large portion of the river 
bottom is classified as hard ground, and the bottom is highly irregular.  With the 
exception of Line 19, which shows Dynamic Equilibrium, all the other Lines indicate Net 
Erosion.  The amount of sediment available for transport and deposition is, therefore, 
relatively small.  All lines show either accretion or total deposition, and the R2 values 
remain high. 
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Figure 7: Sediment types in Reach 2. 
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Figure 8: Transport pathways in Reach 2. 
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4.3 Reach 3 (Figure 9 and Figure 10) 
A mix of sediments characterizes Reach 3, but they consist mostly of either sand or 
muddy sand.  Pure mud, which is rare throughout the river, is found along the western 
margins of the lagoon inside Ross Island, where extensive aggregate mining takes place.  
Some Hard Ground is also found in this Reach, but now only in more isolated and 
smaller areas than in the upstream Reaches. 


Three Transport Environments are found in this reach: TE5 consisting of 28 lines; TE6 
consisting of 8 lines, and TE7 consisting of one line. 


4.3.1 Transport Environment 5 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


29-56 28 0.973 0.027 4 14 10 36 46 


Table 7: Line statistics for TE5. 


This large group of 28 transport lines extends from Elk Rock Island to the vicinity of the 
Marquam Fixed Bridge.  The river generally widens and flows through Pleistocene 
sediments, with the result that hard ground is considerably less frequent and sediments 
contain somewhat more mud than in the previous environments.  The river bottom 
remains highly irregular and contains several deeps with intervening sills.  With the 
exception of three lines close to Elk Rock Island (Lines 30, 53 and 54) that indicate Net 
Accretion, and one line (55) showing Net Erosion, the remaining 24 lines all produced 
trends in Dynamic Equilibrium or Mixed Case.  Such dynamic behavior is consistent with 
a relatively small amount of sediment available for transport.  The trends bifurcate into 
the channels on either side of Ross Island.  The trend in the eastern channel ends near the 
entrance into the aggregate mining area located in the excavated lagoon centered on Ross 
Island.  The R2 values for these lines are high. 


4.3.2 Transport Environment 6 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


57-64 8 0.979 0.026 25 0 75 0 0 


Table 8: Line statistics for TE6. 


Taken from inside the lagoon in Ross Island, these samples are generally much muddier 
than the sediments in the adjacent channel.  For this reason, trends were not brought in 
from the outside, but rather examined separately inside the lagoon.  With the exception of 
two lines on the eastern margin showing Net Erosion, the remaining lines all indicate 
Total Deposition-Type I dynamic behavior.  Any fine sediment entering the lagoon from 
upstream is able to settle inside the lagoon, although there is constant human activity 
taking place.  The R2 values for these short lines are also high. 
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4.3.3 Transport Environment 7 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


65 1 0.85 - 0 0 0 100 0 


Table 9: Line statistics for TE7. 


Consisting of only one sample sequence, this line originates near the entrance to the 
aggregate mining lagoon inside Ross Island.  Downriver from Ross Island, TE7 merges 
with TE5, both of which terminate at the start of TE8.  The R2 value is lower than for the 
previous transport environments. 
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Figure 9: Sediment types in Reach 3. 
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Figure 10: Transport pathways in Reach 3. 
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4.4 Reach 4 (Figure 11 and Figure 12) 
Sediments in this Reach are nearly all sands or muddy sands.  There are occasionally 
both finer and coarser sediments, but they are relatively rare.  Hard Ground samples are 
also present, but they are nearly all found close to bridges, where the presence of bridge 
support structures may give rise to local scouring. 


There is only one Transport Environment in this part of the river: TE 8, consisting of 
three lines (66 through 68). 


4.4.1 Transport Environment 8 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


66-68 3 0.787 0.185 33 0 0 33 33 


Table 10: Line statistics for TE8. 


These three lines are confined to a narrow portion of the river roughly between the 
Marquam and Fremont Fixed Bridges.  One line (66) shows Net Erosion, one (67) shows 
Mixed Case transport and the last (68) is in Dynamic Equilibrium.  Velocities are 
evidently high through the narrows and Hard Ground was commonly found, usually near 
bridges.  This environment terminates where the river once again begins to widen.  R2 
values are somewhat lower than those for the previous environments.  A decrease in R2 in 
a region often indicates the presence of new sediment sources. 
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Figure 11: Sediment types in Reach 4. 
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Figure 12: Transport pathways in Reach 4 
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4.5 Reach 5 (Figure 13 and Figure 14) 
The river widens in this Reach, and as a result the sediment type changes from sand at the 
upstream end, through muddy sand to sandy mud in the main part of the Reach.  
Exceptions to this are pure mud samples in Swan Island Lagoon, and coarser sediments 
found near the center of the river downstream of Swan Island. 


This reach has three Transport Environments: TE9, consisting of 5 lines; TE10, 
consisting of 30 lines; and TE11, consisting of 2 lines. 


4.5.1 Transport Environment 9 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


69-73 5 0.932 0.029 0 0 60 40 0 


Table 11: Line statistics for TE9. 


This TE originates from the narrows at the Fremont Fixed Bridge and enters into a 
widening river.  The quantity of mud rapidly increases and for the first time Total 
Deposition Type I trends occur.  Two of the lines remain in Dynamic Equilibrium.  The 
environment, however, terminates abruptly, suggesting a significant new source of 
sediment in this area.  The R2 values are high, although somewhat lower than those 
farther upstream. 


4.5.2 Transport Environment 10 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


74-
103 


30 0.976 0.023 0 17 53 20 10 


Table 12: Line statistics for TE10. 


Originating on the north side of the river next to Swan Island, it appears likely that there 
is a major new source of sediment in this area.  The environment can be traced to the next 
narrows in the vicinity of Doane Point.  Most of the lines show Total Deposition Type I 
dynamic behavior.  Along the north bank, transport circulates into the Swan Island 
Lagoon, and the trends change from Net Accretion to Total Deposition-Type I.  The 
north side of Swan Island Lagoon appears to have a coarse sediment source resulting in 
Dynamic Equilibrium in this area.  The trends entering Swan Island Lagoon meet an out-
flowing transport regime (TE11).  As the narrows near Doane Point are approached, 
transport behavior changes to Net Accretion, Mixed Case, and Dynamic Equilibrium, 
presumably as current velocities increase.  The R2 values for this environment are high. 
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4.5.3 Transport Environment 11 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


104-
105 


2 0.980 0.028 0 0 100 0 0 


Table 13: Line statistics for TE11. 


Inside Swan Island Lagoon there appears to be a source of fine sediments that are in 
Deposition Type I transport.  These transport lines meet with incoming sediments out of 
TE10 in the vicinity of the bend.  The R2 values are high. Formatted
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Figure 13: Sediment types in Reach 5. 
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Figure 14: Transport pathways in Reach 5. 
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4.6 Reach 6 (Figure 15and Figure 16) 
Sediments in this reach, which includes the downstream portion of the river up to 
Columbia Slough and part of Multnomah Channel, are nearly all muddy sand.  Similar to 
Reach 5, there are some coarser sediments near the center of the river and in the 
Multnomah Channel, together with several, randomly scattered, mud samples. 


There are three Transport Environments contained in this Reach: TE12 consisting of 6 
lines; TE13 consisting of 24 lines; and TE14 consisting of 2 lines. 


4.6.1 Transport Environment 12 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


106-
111 


6 0.982 0.026 0 0 0 100 0 


Table 14: Line statistics for TE12. 


This small group of lines lies roughly between Doane Point and the St. Johns Fixed 
Bridge.  It is thought that they make a separate environment because of the bridge pylons 
and the resultant scour and current eddies.  All the lines show Dynamic Equilibrium, and 
the R2 values are high. 


4.6.2 Transport Environment 13 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


112-
135 


24 0.973 0.009 0 0 0 54 46 


Table 15: Line statistics for TE13. 


Despite the river widening, and the presence of muddy sediments, all trends in this 
environment stay in either Dynamic Equilibrium or Mixed Case.  The trends can be 
traced down the Multnomah Channel, and into each of the three slips on the right bank of 
the river.  The presence of mud at the end of the middle slip (Line 134) indicates 
deposition, however the number of samples was insufficient to change the trend from 
dynamic equilibrium.  The R2 values are high. 


4.6.3 Transport Environment 14 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


136-
137 


2 0.955 0.064 100 0 0 0 0 


Table 16: Line statistics for TE14. 
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A single sequence of samples taken up the Columbia Slough required two separate 
transport lines broken more or less at the point where a large outfall on the north side 
enters the Slough.  Both lines show Net Erosion indicating that sands are lost to the 
Willamette from the Slough: indeed, samples in the Willamette become sandier at the 
entrance to the Columbia Slough.  It is likely that TE13 in the Willamette River 
terminates because of new sediment being brought in by the Slough.  The R2 values are 
high. 
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Figure 15: Sediment types in Reach 6. 
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Figure 16: Transport pathways in Reach 6. 
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4.7 Reach 7 (Figure 17 and Figure 18) 
Reach 7 comprises the Willamette River downstream of the Columbia Slough and a 
portion of the Columbia River near the mouth of the Willamette.  Sediments in the 
Willamette are generally finer than those in the Columbia, which are mostly pure sand.  
Some finer sediment (muddy sand and sandy mud) is found along the southwest bank of 
the Columbia. 


There are two Transport Environments found in this Reach: TE15, consisting of 5 lines; 
and TE16, consisting of 12 lines. 


4.7.1 Transport Environment 15 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


138-
142 


5 0.616 0.278 60 0 0 40 0 


Table 17: Line statistics for TE15. 


Originating near the Columbia Slough, these lines emanate from the Willamette River 
into the west side of the Columbia River.  Sediments rapidly become coarser and all the 
trends are either in Dynamic Equilibrium or Net Erosion.  The R2 values are low and 
variable, probably reflecting the mixture of Willamette and Columbia River sediments at 
the confluence of the two rivers. 


4.7.2 Transport Environment 16 
 


Lines 
 


N 
Average 


R2 
Std. Dev. 


 R2 
Erosion 


% 
Accretio


n 
% 


Total 
Depos’n % 


Dynamic 
Equil. % 


Mixed 
Case 


% 


143-
154 


12 0.556 0.252 100 0 0 0 0 


Table 18: Line statistics for TE16. 


These lines originate upriver from the mouth of the Willamette River and are “deflected” 
to the right bank by the Willamette River transport regime.  Again, the R2 values are low 
and variable, which is explained by the mixing of two sediment sources.  All lines show 
high energy, Net Erosion transport suggesting that fines are being progressively removed 
from the deposits in a downstream direction.  Samples in the region on the northeast bank 
of the Columbia upriver from this environment could not be associated with transport 
lines in this environment for reasons that are presently not understood.  Sediments in that 
area tended to be finer and better sorted than those in TE 16. 
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Figure 17: Sediment types in Reach 7. 
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Figure 18: Transport pathways in Reach 7. 
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5 DISCUSSION 


5.1 Process Implications 
From TE1 through to TE8 there is a steady decline in the presence of Hard Ground areas.  
The amount of sediment, therefore, initially entering the study area must be relatively 
small (i.e., as the amount of sediment available for transport increases, the probability of 
deposition also increases).  Dams, including the Willamette Falls, presumably block 
sediment potentially available to enter TE1 from farther upriver.  Initially, in TE’s 1 to 4, 
the morphology of the river is controlled by bedrock, namely Tertiary basalts, and the 
dynamic behavior of the sediments appears to be very much controlled by the underlying 
topography of the riverbed.  Where the river widens and deepens, deposition of sand is 
found; where it narrows and shallows, the flows are consequently higher and erosion 
results.  Thus TE1, receiving a small amount of sand from upriver and from the 
Clackamas River, is characterized by deposition, followed by erosion in TE2.  This same 
sequence is found in TE3 and TE4.8 


Progressing beyond TE4, the river becomes less controlled by bedrock as it enters 
Quaternary deposits and alluvium.  More sediment, both from the surrounding geology, 
minor tributaries and an increasing number of outfalls, is available for deposition, and 
areas of Hard Ground decrease.  Nevertheless much sediment potentially available for 
transport and deposition is denied to the river because of an increasing abundance of 
walls and other riparian structures.  The present river, therefore, can be regarded as a 
“chute”, most of which is bedrock or anthropogenically controlled.  Within the chute, a 
rather limited amount of sediment is transported, much of it being in Dynamic 
Equilibrium, somewhat analogous to a conveyor belt continually moving the sediment 
from upstream to downstream. 


The conveyor belt concept of sediment transport is temporarily interrupted in TE’s 9, 10 
and 11.  At the start of TE9, the river emerges from narrows in the area of the Fremont 
Fixed Bridge.  River flow decreases in the wider reaches of the river and for the first time 
a significant amount of fine-grained material, originally in suspension, is deposited.  Its 
cohesiveness results in Total Deposition-Type I dynamic behavior (i.e., once these fine 
grained particles are deposited they are not easily moved again).  Another factor 
influencing an increase in deposition may be the effects of the tide in this region of the 
river.  Although no evidence of “tidal pumping”9 of sediments upstream is observed, it 
may be that upriver tidal flow helps to slow river velocities sufficiently to allow the 
deposition of fines, but does not accentuate the downstream flow sufficiently during the 
ebb to continue the downstream transport of fines. 


Sediments in Swan Island Lagoon (TE11) appear to be brought in by sources entering the 
lagoon at or near its upstream extremity, and are in depositional transport toward the 


                                                             
8 Although the amount of available sediment is very small, it is still possible to ascertain the transport 
behavior of that sediment. 
9 Tidal pumping is a common process in estuaries where flood currents are typically faster and of shorter 
duration than the ebb. For this reason, cohesive sediments can be moved on the flood, but not the ebb, with 
the result that mud is transported upriver. 
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river.  Downstream of Swan Island in TE10, some coarser sediment is found near the 
center of the river, and transport changes to Dynamic Equilibrium or Mixed Case.  This 
change may be due to ship and barge traffic causing re-suspension and subsequent 
transport of fines downstream. 


Continuing into TE12 the river once again establishes a “conveyor belt” dynamic 
behavior, despite the fact that the sediments remain dominantly fine grained.  TE12 itself 
is located in a narrows (at Doane Point) where higher velocities would result in Dynamic 
Equilibrium.  TE13 contains both Dynamic Equilibrium and Mixed Case yet it is 
contained in a widening river (analogous to TE9), and given the abundance of fine-
grained sediment, Total Deposition Type I could reasonably be expected to occur.  Its 
absence requires explanation.  First, an increasing amount of vessel traffic is likely to 
result in re-suspension and transport of fines downstream.  The presence of coarser 
sediments down the center of the TE13 supports this concept since propeller wash would 
be greatest in mid-channel.  A second possibility is that the sediment sinks established in 
TE’s 9,10 and 11 may have significantly decreased the amount of sediment available to 
TE’s 12 and 13.  As the amount of sediment available for transport and deposition 
decreases, the probability of Dynamic Equilibrium and Net Erosion increases.  Third, and 
finally, tidal effects may be increasingly important with distance downstream, with the 
result that ebb flow dominates over any upstream transport due to the flood.  
Unfortunately there are no current measurements available to compare with those from 
the Morrison Bridge to test this hypothesis.  Regardless of the process responsible, this 
portion of the river reestablishes the conveyor belt analogy, taking Willamette sediments 
downstream to join with those of the Columbia, and also into Multnomah Channel. 


As the Columbia River is approached (TE15) and in the Columbia River itself (TE16), 
sediments once again become predominantly sand.  Some coarser sediment enters the 
Willamette from the Columbia Slough (TE14) just upstream of the mouth, which appears 
to be responsible for the boundary between TE14 and TE15.  Evidently energy levels 
associated with the lowest part of the Willamette River and the Columbia are too high to 
allow the deposition of fine-grained material which, if present at all, is now eroded to 
regions downriver of the study area. 


Taken in their entirety, the results of the STA (using samples collected at a low river 
stage) suggest that during low river stages, very little transport and deposition of 
sediment takes place at all.  There may be some throughput of very fine sediment with re-
suspension events occurring because of vessel traffic.  But it is unlikely that processes 
during the low stage flows could be responsible for the observed “sedimentary 
signatures” used for the STA.  If this were not true, the abundance of Hard Ground in the 
upper reaches of the study area, and the evident scouring associated with nearly all the 
bridges, would be unlikely.  Based on the results presented here, it is possible to 
speculate on sediment transport processes occurring in the lower Willamette River during 
high river stages.  The following paragraph outlines one possible scenario. 


With periodic rises in river stage, velocities increase rapidly together with a supply of 
new sediment into the system.  The “conveyor belt” of sediment movement takes effect 
with Total Deposition occurring in TE’s 9,10 and 11.  In the regions of the river 
dominated by Dynamic Equilibrium and Mixed Case, sediment likely moves rapidly, 
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although some would accumulate along the margins at locations which are probably back 
eddies, and these sediments become beaches when the flooding recedes.  These beach 
deposits are subsequently reworked by waves and boat wakes providing a small source of 
fine sediments for transport downstream.  The pulse of new sediment entering the river 
on a rising stage is likely to be short lived.  By the time really high stages are reached, 
during the subsequent fall, it is unlikely that very much sediment remains for deposition, 
but the “conveyor belt” transport still operates.  As the river stage falls, velocities once 
again become too low for active transport and associated erosion and depositional 
there is little new sediment entering the river, and little happens until the next high stage 
event. 


6 SUMMARY AND CONCLUSIONS 
STA was performed on about 850 sediment samples taken from the Willamette River and 
the Columbia River.  The samples displayed a large variety of sediment types ranging 
from sandy gravel to mud, although the majority of the sediments are sands or muddy 
sands.  After considerable experimentation with the analysis parameters, it was found 
that, in any particular region, all sediments could be treated as a single sediment facies 
and that it was not possible to perform separate trend analyses on specific sediment 
types.  The derived patterns of transport allowed the study area to be divided into 16 
Transport Environments (TE’s) based on transport direction, dynamic behavior and, to a 
lesser extent, grain-size. 


In the tidal Willamette River, differences in sediment transport behavior divide the river 
into four separate regions.  Furthest upstream, just downstream of the Willamette Falls, 
the river flow and sediment transport is bedrock-controlled.  It is thought that most of the 
sediment supply to this part of the river (and therefore downstream portions of the river 
as well) is due to extreme events such as floods or significant dam releases.  The next 
section of the river is a highly channelized portion of the river flowing through the most 
highly urbanized part of Portland.  Sediments in transport here or those injected into the 
system from outfalls are essentially on a “conveyor-belt” moving them further 
downstream.  This mode of transport ends just downstream of the Fremont Fixed Bridge, 
where sediments become finer and transport becomes depositional.  This part of the 
river, which encompasses much of the industrial and Port facilities, is the only part of the 
lower Willamette that is a sink for sediments.  Downstream of this part of the river, 
sediments in transport enter another “conveyor-belt” transport regime in which they are 
moved downstream to enter the Columbia River system.  The final region is the extreme 
downstream end of the Willamette and the portion of the Columbia that was sampled; 
here Net Erosion dominates the sedimentary environment. 
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9 APPENDICES 
The following appendices will be found as separate Word 2000 documents, named as 
(for example) AppendixII.doc. 


Appendix I: Sediment Transport Model. 


Appendix II: Sediment Grain Size Analysis and Data. 


Appendix III: Sediment Trend Statistics of Selected Sample Lines. 


Appendix IV: Selected D1, D2, and X Distributions. 
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1.0 INTRODUCTION 


As of April 2000, GeoSea is using a Malvern Mastersizer 2000 laser particle sizer for 
the grain-size analysis of sediments. This unit is state-of-the-art equipment.  It is 
extremely accurate, the results are consistent, and it enables the determination of a large 
range of particle sizes using a single technique1.  A laser particle sizer is also the most 
efficient way to analyze the large numbers of samples that are required in Sediment 
Trend Analysis. This Appendix describes the methodology used in our laboratory. 


2.0 METHODOLOGY 


2.1 Malvern Mastersizer 2000 laser particle sizer 


The instrument is based on the principle of laser diffraction. Light from a low power 
helium-neon laser is used to form a collimated, monochromatic (red) beam of light which 
is the analyser beam. The unit also has a solid state blue light source.  The shorter 
wavelength of the blue light allows for greater accuracy in the sub-micron range.  
Particles from sediment samples enter the beam via a dispersion tank that pumps the 
material, carried in water, through a sample cell. The resultant light scatter is incident 
onto the detector lens.  The latter acts as a Fourier Transform Lens forming the far field 
diffraction patterns of the scattered light at its focal plane. Here a custom designed 
detector in the form of 52 concentric rings gathers the scattered light over a range of 
solid angles of scatter. When a particle is in the analyser beam its diffraction pattern is 
stationary and centred on the optical axis of the range lens. Un-scattered light is also 
focused onto an aperture on the detector.  The total laser power exiting the optical system 
through this aperture enables measurement of the sample concentration. 


In practice many particles are simultaneously present in the analyser beam and the 
scattered light measured on the detector is the sum of all individual patterns overlaid on 
the central axis.  Our instrument is set to take 30,000 such measurements (snaps), which 
are then averaged to build up a light scattering characteristic for that sample based upon 
the population of individual particles. Applying the Mie theory of light scattering, the 
output from the detector is then processed by a computer, generating a final distribution.    


Particles scatter light at angles related to their diameter (i.e., the larger the particle, the 
smaller the angle of scatter and vice versa). Over the size range of interest, which is 0.02 
micron (µ) and larger for this instrument, scattering is independent of the optical 
properties of the medium of suspension or the particles themselves.  Through a process 
of constrained least squares fitting of theoretical scattering predictions to the observed 
data, the computer calculates a volume size distribution that would give rise to the 
observed scattering characteristics.  No a priori information about the form of the size 


                                                 
1Most techniques to measure grain-size distributions require sand to be separated from the finer fractions; 
different analytical methods are used for each split (e.g., settling tube and sedigraph) and the two 
distributions are then merged together to obtain a complete distribution. Laser analysis does not require 
such a split, except when very coarse materials are present (coarse sand to gravel-sized fractions). 
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distribution is assumed, allowing for the characterization of multi-modal distributions 
with high resolution. 


2.2 Laboratory technique 


GeoSea has developed a standard operating procedure (SOP) using the Malvern 
Mastersizer 2000 laser particle size analyser. This ensures that all parameters and 
variables will remain consistent throughout sample analysis.  The methodology covers 
the range of sizes normally considered important in sediments, is relatively rapid and 
requires only small samples. No chemical pre-treatment of the samples is undertaken 
without prior request2. Our priority is to determine the size distribution of the naturally 
occurring sample. 


Prior to every analysis, the Mastersizer 2000 automatically aligns the laser beam, and a 
background measurement of the suspension medium is taken.  Samples are initially well 
mixed before obtaining a representative sub-sample for analysis. The amount of sediment 
required is about 2 to 4 grams for sands and 0.5 to 1 gram for silt and clay. Samples are 
introduced into the dispersion unit by wet sieving through a 1mm mesh, eliminating 
possible blockage of the pumping mechanism by particles that are too large.  
Disaggregation of the sample is achieved by both mechanical stirring and mild ultrasonic 
dispersion in the sample dispersion unit3.   If material remains on the 1mm sieve then the 
weight percent for each of the coarse sizes (-2.0φ to 0.5φ4; 4.0mm to 0.7mm) is obtained 
by dry sieving at 0.5φ intervals.  


                                                 
2Occasionally we are asked to remove organic matter by peroxide digestion, or carbonates by treatment 
with weak acid. 
3GeoSea has conducted several experiments concerning the degree of ultrasonic dispersion that is desirable. 
If no ultrasonic dispersion is used, fine particles tend to remain as relatively large aggregates producing an 
erroneously coarse sediment distribution. With increasing ultrasonic disaggregation a distribution will tend 
to become increasingly finer as flocs become broken apart. Total disaggregation of the fine material may be 
desirable for some purposes, but for Sediment Trend Analysis we find that the flocs are best treated as part 
of the overall grain-size distribution. This is because flocs form particular sized particles that behave as 
separate entities in the transport regime, whereas total disaggregation would produce a grain-size 
distribution containing particle sizes that were not actually behaving independently during their transport 
and deposition. Although we find that increasing the degree of disaggregation changes the specific 
parameters of a grain-size distribution, it is insufficient to produce significant changes in the derived 
sediment trend statistics. The degree of ultrasonic dispersion presently used by GeoSea appears to be 
adequate to break apart the sediment into its component particle sizes without excessive damage to those 
sizes composed of flocculated material. 
4φ (phi) is the unit of measure most commonly used in sediment size distributions where ( )


( )φ = − log
log


mm
2 . 
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Table 1: Grain-size scales for sediments. 
U.S. Standard 


Sieve Mesh 
Number 


Diameter 
(mm) 


Diameter 
(microns) 


Phi Value Wentworth 
Size Class 


Sediment 
Type 


5 4.00  -2.00   
6 3.36  -1.75   
7 2.83  -1.50 Granule GRAVEL 
8 2.38  -1.25   
10 2.00  -1.00   
12 1.68  -0.75   
14 1.41  -0.50 Very Coarse  
16 1.19  -0.25 Sand  
18 1.00  0.00   
20 0.84 840 0.25   
25 0.71 710 0.50 Coarse  
30 0.59 590 0.75 Sand  
35 0.50 500 1.00   
40 0.42 420 1.25   
45 0.35 350 1.50 Medium SAND 
50 0.30 300 1.75 Sand  
60 0.25 250 2.00   
70 0.21 210 2.25   
80 0.177 177 2.50 Fine  
100 0.149 149 2.75 Sand  
120 0.125 125 3.00   
140 0.105 105 3.25   
170 0.088 88 3.50 Very Fine  
200 0.074 74 3.75 Sand  
230 0.0625 62.5 4.00   
270 0.053 53 4.25   
325 0.044 44 4.50 Coarse  


 0.037 37 4.75 Silt  
 0.031 31 5.00   
 0.0156 15.6 6.00 Medium Silt  
 0.0078 7.8 7.00 Fine Silt  
 0.0039 3.9 8.00 Very Fine Silt MUD 
 0.002 2 9.00   
 0.00098 0.98 10.00   
 0.00049 0.49 11.00 Clay*  
 0.00024 0.24 12.00   
 0.00012 0.12 13.00   
 0.00006 0.06 14.00   


 (* The Clay/Silt boundary is sometimes taken at 2 microns, or 9 phi.) 


 


 







 GeoSea Appendix II Page 4 


2.3 Merge method 


GeoSea has developed software that allows the dry-sieved weights and measurements 
from the laser unit to be merged into a final distribution within the range of -2.0φ to 15φ, 
in size bins of equal width (0.5 φ) in φ-space.  The results from the Mastersizer 2000 
consist of a set of 52 size bins, where the bin width is inversely proportional to the mean 
particle size in the bin, with the percentage of material in each bin.  A summary of the 
merging process follows: 


 (1) Sieve data 


Sieving is carried out at half-phi intervals from -2.0φ to 0.5φ. The weights are normalized 
and the percentage smaller than 0.5φ is used to renormalize the Malvern values using the 
methods described above. The portion of the lens data above 0.5φ is removed and 
replaced with sieve data. 


 


2.4 Presentation of Results 


Size distribution data are generally provided as both hard copy (Table 2) and as a PC 
computer file. The file format is as comma-separated ASCII values (*.csv) in which the 
data for each sample are contained in a single line. The first line in the file defines the 
variables and the phi scale, and is followed by the weight percentages for the samples.  
These files can be easily imported into a Microsoft Excel spreadsheet.  The interpretation 
of the data is as follows: the weight percentage shown under a size heading is the amount 
of material found in a bin with size boundaries set by the previous size heading as the 
upper size limit and the current size heading as the lower limit.  For example, the weight 
percent shown under the heading 1.5φ is the amount in the bin bounded by 1.0φ and  
1.5φ.  Because of the way the file is written the first size fraction in the list (-2.0φ) always 
has zero weight percent. 


The hard copy (Table 2) consists of a printout of the data in spreadsheet form and, when 
requested, plots of each sample showing its histogram and cumulative curve in both phi 
and micron units. 
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